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NATIONAL DEVELOPMENTS 


HU YAOBANG, OTHERS CONFER WITH SCIENTISTS 
0W131454 Beijing XINHUA in English 1444 GMT 13 Jan 85 


{Text] Beijing, 13 Jan (XINHUA)--Hu Yaobang, general secretary of the 
Chinese Communist Party Central Committee, conferred with several dozen 
Chinese scientists today to solicit their opinions about the reform of the 
scientific and technological management system. 


The scientists are here attending a forum on such reforn. 


Hu told the scientists that the central authorities were drafting a document 
concerning the reform in this field and their proposals would be incorporated. 


He said that the central authorities wished to have more contacts with the 
scientific community in the future and that proper arrangements would be made 
for that purpose. 


He urged the Chinese scientists to gear their work more closely to the actual 
needs of the modernization drive. 


Other party leaders Xi Zhongxun, Fang Yi and Hu Qili also spoke on the oc- 
casion. 


CSO: 4010/60 
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BEIJING FORUM REVIEWS TECHNOLOGICAL ACHIEVEMENTS 
0W061734 Beijing XINHUA Domestic Service in Chinese 0859 GMT 5 Jan 85 
[Article by reporters Gu Mainan, Zhang Jimin] 


[Excerpts] Beijing, 5 Jan (XINHUA)--During the first days of 1985, more than 
250 scientific and technological workers from 259 units in various parts of 
the country met here with responsible persons of various ministries and com- 
missions under the State Council to review the progress of 38 major scientific 
research projects launched by the state during the Sixth 5-Year Plan period 
and to exchange their experience in making scientific and technological break- 
throughs in an effort to achieve greater success in this crucial year. 


Responsible persons of the State Planning, Economic, and Scientific and Tech- 
nological Commissions and the Ministry of Finance spoke at the opening session 
of today's meeting, which was held to exchange experience in undertaking state 
scientific research projects. They reviewed achievements made during the last 
2 years. Zhang Shou, vice minister of the State Planning Commission, and other 
speakers said: The 38 scientific research projects launched by our country 
are extremely large projects requiring systematic efforts. We have scored 
considerable achievements in the last 2 years. About one-third of the projects 
have yielded results, and some of the results have been applied in production. 
The remaining projects are progressing smoothly. 


Speaking of future tasks, Zhang Shou said that there are generally three tasks 
in scientific research: 1) Scientific research should be geared to the needs 
of the economy and should promote our economic development. Traditional 
research fields should focus on agriculture, energy, communications, and raw 
materials. Efforts should be made to seriously resolve a number of key scien- 
tific and technological problems and to establish an advanced scientific and 
technological fovndation to promote major technological transformation and 
construction in order to arrive at the advanced levels of the developed coun- 
tries. 2) Scientific research should prepare for the new technological revolu- 
tion. Vigorous efforts should be made to study and develop micro-electronics, 
optical fiber telecommunications, new-type material, biological engineering, 
and other new technological fields. 3) Scientific research facilities should 
be built with a view toward long-term development. Efforts should be made 











to arrange for the construction of a number of key research laboratories and 
bases and to strengthen and renew key research equipments in order to raise 
our research capabilities. 


Zhu Rongji, vice minister of the State Economic Commission; Zeng Xianlin, vice 
minister of the State Scientific and Technological Commission; and Li Peng 
vice minister of finance, also expressed their hopes in their speeches. 


CSO: 4008/178 
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NATIONAL DEVELOPMENTS 


MA HONG ON NEW TECHNOLOGICAL REVOLUTION 


Beijing KEYAN GUANLI [SCIENCE RESEARCH MANAGEMENT] in Chinese No 4, 1984 pp l, 
7-9, 12 


[Article by Ma Hong [7456 3163): "The Challenge To Seize the Opportunity and 
Usher in the New Technological Revolution” ] 


[Excerpts] Today, the upsurge of a new technological revolution has appeared 
in the world. In the industrially developed states such as the United States, 
Japan and some Western European countries there are many people discussing 

this issue. Some call it the third industrial revolution, the fourth indus- 
trial revolution or just the industrial revolution; some call it the technolog- 
ical revolution while some call it the third tide of revolution: and others 
call it an information and social revolution. The views are also different 
with regard to whether or not this new technological revolution will actually 
come about. Some people say that it has already arrived, and some say it is 
occurring right now, while others say it will happen in the future. The views 
on when it will arrive also vary. No matter how it's said, there is still one 
area of common ground, that is, all these ways of expressing it reflect a new 
situation and a new appearance of things. In the world of today, especially 

in the economically developed countries, there has emerged new technological 
areas and new industrial areas along with space navigation technology. The 
scope and speed with which these new technologies and industries are being 
utilized and developed in the developed countries are not the same. We should 
look at this objective fact, understand the information and be out of touch 
with reality. As to how we should address, analyze, evaluate and use these are 
things that can be discussed. 


Without question there should be close attention paid to this new situation 
that has emerged with regard to realizing a modern socialist China. Below 
four questions are discussed. 


IV. The Challenge We Are Face<| with and How To Deal with the Challenge of 
Receiving the New Techaological Kevolution 


Six years ago at the Nationwide Science and Technology Conference, Comrade Deng 
Xiaoping pointed out, "In the last 30 years, modern science and technology have 
not only had development in specific scientific fields and in specific produc- 
tion technology and made progress and reformed in the common way but there has 








also been a profound change in almost every field of science, a new leap for- 
ward has occurred and a series of new and developing scientific technologies 

is just now emerging.” "A large number of historical facts show that theoreti- 
cal study can achieve significant breakthroughs in a short period of time, and 
so sooner or later it will cause very great progress in production and technol- 
ogy." ("Selected Works of Deng Xiaoping,” p 81.) We now realize to an even 
greater extent how correct Comrade Deng Xiaoping's words are. 


Comrade Zhao Ziyang said that the new technological revolution in the world 
represents both an opportunity and a challenge for China. 


There are only 16 years left from now to the year 2000 and according to fore- 
casts from different quarters, the scientific and technological revolution can 
still make a large amount of progress; the industrially developed countries 
will probably make further progress in the area of technology; and a few devel- 
oping countries, such as India, may make comparatively fast progress even to 
the point of surpassing China in the area of technology. We frequently say 
that we should have a sense of urgency, and as for science and technology ve 
have never spoken in the way we do at the present time. We can affirm that at 
the end of this century the opposition between the socialist system and the 
capitalist system will still exist on earth. This challenge is not just in the 
area of economics but is also a challenge in the areas of science, technology 
and politics. Each of us revolutionaries should have a clear-headed understand- 
ing of this point and quickly go into action to meet this challenge. 


Our overall goal is in raising the economic foundation to quadruple the annual 
gross value of industrial and agricultural output and to have the people attain 
a comfortable living standard. How are we to attain this goal? 


First of all, we should conscientiously study our national conditions. China's 
basic situation is that of a large population and having a poor foundation to 
start with, there is one other special point, which is that of having an uneven 
economic development. Therefore, to usher in the new technological revolution 
we must start from the conditions of our country. In this respect there are 
several questions listed below that we should earnestly consider: 


1. China has already established a comprehensive industrial system with many 
products and a tather large production capacity. However, the basic facilities 
for a modern society are still very weak, the technological and management 
levels of the traditional industries are both fairly backward and manual oper- 
ations still account for the majority of agricultural work, with the agricul- 
tural labor force still being the major portion of the national labor force 

and the development of areas being very uneven. It must be said that the task 
of industrialization is far from finished. 


2. China's total value of industria’ and agricultural output is already at a 
fairly high level, presently occupying approximately the sixth or seventh pos- 
ition in the world. However, its per-capita income is quite low, occupying the 
190th place in the world. There is still a very great disparity in the abso- 
lute amount of our investments in economic construction, scientific research 
and education in comparison to the major developed countries. This has a 

great relationship to the people's low per-capita income in China. 
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During the 1950's, we seized the opportune moment to stress the development of 
advanced technology and promote the modernization of national defense, which 
was a strategically successful] policy. At present, we are seizing the oppor- 
tunity to accept the challenge, and by increasing technological progress, we 
are strategically promoting the develonment of the economy to a high degree 
and adopting positive countermeasures. We are working hard to shrink gradu- 
ally the disparity in technology and economics between ourselves and the ad- 
vanced countries. This is something we cannot allow to be delayed. 


How should we handle this? First, there is the understanding of the fundamen- 
tal ideology of the measures and goals that should be attained. The basic 
ideology is how we can be more effective and have more economic benefits in 
accomplishing the strategic gcals put forward by the party's 12th National Con- 
gress, and how we can give even better service to the realization of these 
Strategic goals. This is an overal! request. In general, by the end of this 
century China's production technology level should reach the level that existed 
in the advanced countries in the 1970's and early 1980's. With regard to the 
entire society some departments. some industries and some products should reach 
the advanced world level that existed at that time, and some possibly will not 
be able to attain the level of the 1970's and 1980's. Also, we will create 
some things that do not now exist in the world. We need to have a unified 
understanding of this overall development goal. 


Second, the related problems of new and developing industries and traditional 
industries. Some comrades advocate that we should, in the fashion of the de- 
veloped countries of the West, focus our attention on the development of new 
and emerging industries while making the technological reform of our tradition- 
al industries secondary. Another opinion is that we should focus our attention 
on the technological reform and advancement of the traditional industries, and 
supply these industries with the newest technology in order to strive for pro- 
gress within these industries. Starting from here and to serve this end, we 
should develop the new technologies and the new industries that are needed. 

The responsible comrades of the State Council believe that the latter method 
should be adopted, that we should keep in mind that economic development must 
rely on the advancement of S&T and that S&T needs to be geared toward economic 
construction. We cannot overemphasize these points. Since China is still a 
developing socialist state and although our traditional industries have estab- 
lished a fairly comprehensive industrial system, we still cannot say these 
traditional industries have been modernized. Also, agricultural modernization 
cannot take the so-called "petroleum agriculture” path taken by the capitalist 
countries but should take the path of biological agriculture. As for industry, 
it is aiso rather backward and greatly needs to be modernized, and we need to 
use modern technology to reform the traditional industries that cause these to 
make very great advances. If we handle it in this way, our development of new 
tecnnology will have an even better foundation and at the same time supply the 
development of new technology with an even larger market and great demand. The 
responsible cadres of the State Council say that we cannot produce new and de- 
veloping industries to produce more new and developing industries; instead, we 
have to produce new and developing technology to produce more new and develop- 
ing technology. We cannot adopt the practice that causes the so-called "set- 


ting-sun industries” or the so-called “setting-sun industries" in order to 








prosper. The West is now competing to produce new and emerging industries and 
is not willing to build up such traditional industries as iron and steel, ship- 
building and textiles. If we seize this opportunity and do these things, util- 
ize Western technology or buy its equipment to develcp, construct and reform 
our traditional industries, we will not only promote our development but be 
fairiy able to compete in the international market. The Social Science Insti- 
tute of Shanxi Province has this formula: its members say that putting the 
traditional industries through high-tech reform can change them from labor-and 
capital--intensive industries to capital-and technology-intensive industries 
with some even becoming technology-and knowledge-intensive industries. They 
brought up this example: "If a coal mine realizes the complete automation of 
its excavation works, coal extraction by robot and control by computer program 
ming, then this traditional coal industry will become a technology-and knowl- 
edge-intensive industry. Therefore, this will definitely not be a traditional 
industry eliminated by the new technological revolution, but rather it will 
eliminate the backward traditional technology, crafts and products of the trad- 
itional industries. Replacing traditional technology with new technology, 
traditional crafts with new crafts and traditional products with new products 
is the goal we should pursue when using new technology to reform the tradition- 
ai industries." Overall this formula of theirs is good and I am in agreement 
with it. It is only in the area of eliminating traditional products that this 
is not completely correct; some products must be eliminated but some will not 
be eliminated. For example, coal is a traditional industry and it is entirely 
possible that in the future it will become a knowledge-and technology-intensive 
industry, so until tne time comes when one person can dig 10,000 tons or more 
of coal in a single day, we must not set new and emerging industries against 
traditional ones. 


Third, a few problems of reform and related policy aspects. This is a chal- 
lenge that not only concerns our fields of science and technology but is a 
challenge that concerns even more seriously our system of management and our 
business capacity. Therefore, the new and developing technologies and indus- 
tries represent the new productive forces. There are several points to con- 
sider in the comparison of new and developing industries with traditional ones: 
(1) technology is changing fast; (2) equipment is changing even faster; (3) 
there is a high demand for quality; (4) there is fierce competition in the 
market; and (5) the investment risk is high. Our current management system, 
policy-making procedures and methods of administration are not suited to these 
special points, which make the management system problem a very large one. 

This is a problem that must be solved. In order to develop technology and new 
industries, we definitely need a special policy, one that is not subject to 

the restrictions of the present management system and its rules and regulations. 
In the special economic zones and cities that are economically developed and 
have fairly good science and technology development, we should adopt the method 
of encouraging and attracting foreign investment to initiate new technologies 
and new industries. As for some crucial technologies, especially computers 

and large-scale integrated circuits, policies can be relaxed even more by mak- 
ing these areas more attractive. 


In order that a few production and scientific units may meet certain conditior ; 
to make breakthroughs in new technology as soon as possible, we can allow them 
to form economic entities that combine scientific research, trial manufacturing 








and production. This entity may regard the factory as dominant and also have 
the research institutes of research units and schools as the main part of its 
organization. It can contract with the state and, while under the principle 
of responsibility to the state, it would not be subjected to the restrictions 
of the current management system. The state should give special financial aid 
and allow them a high degree of independence. This should inciude the right 
to make foreign contacts, obtain foreign loans and conduct business directly 
with foreigners. These measures would allow them to use various channels and 
methods and not lose opportunities to attract and master modern technology. 


We should let private individuals operate small enterprises that produce new 
technology products or those that serve the development of new technologies 
(especially those dealing in software and those related to repair work.) We 
should regard the software industry as one that is vital for us to develop. 

In some cities meeting production conditions and principally meeting technolog- 
icai conditions by being an area with comparatively high concentrations of tech- 
nical personnel, we can set up some high-technology development areas resem- 
bling "Silicon Valley" in the United States. Of course, we cannot attempt to 
engage in all the new technologies in a single place, but if we can make a 
breakthrough in just one area it will be very good. Looking at the needs of 
the entire country, breakthroughs are needed in just a few important areas. 

The first area is integrated circuits, and the large type in excess of 1,000K 
is what we should consider producing. We should not start up production immed- 
iately because what we do produce should be things that are required in large 
numbers. The second area is the new and developing materials such as materials 
for solar energy, integrated circuits, cermet, optical fibres, carbon fibres 
and so on. Among these are some energy-saving materials that we should also 
work on. The third area is the utilization of micro-machines. Any area or 
unit that has superior points should give full play to them. We should proceed 
from the actual conditions of China in developing new technologies and applving 
the achievements of the new technological revolution. Manpower, material re- 
sources and financial resources should first be used in areas of crucial im- 
portance with attention being paid to the economic benefits. China has a large 
number of small enterprises, many of which need not carry out cavital construc- 
tion but just adopt microcomputers and other equipment necessary for carrying 
out technological reform. Then they can raise the quality of product, increase 
production, achieve marked economic benefit and change the backward Jook of the 
enterprises. This is a shortcut for speeding up the reform of technology in 
traditional industries, the promotion of technological innovation in the tradi- 
tional industries and the shift of China's industry to a new technological base. 
We should conscientiously study and draw up a plan for this. 


To sum up, in this technological revolution we should follow the direction and 
spirit of the instructions put out by the Central Committee and conscientiously 
do a good job of things, thereby spurring us on to do an even better job of 
accomplishing our strategic goals by the end of this century. 
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NATIONAL DEVELOPMENTS 


GOVERNOR HE ZHUKANG ON INFORMATION WORK 
HKO80833 Zhengzhou Henan Provincial Service in Mandarin 2300 GMT 6 Jan °5 


[Text] CHENGXILANG XINXI BAO (Town-Country Information Newspaper) published 

on 2 January carried a report on Comrade He Zhukang, deputy secretary of the 
Provincial CPC Committee and provincial governor, talking about information 

work. 


Provincial Governor He Zhukang said: Since the beginning of the 1970's, along 
with the appearance of the new technological revolution throughout the world, 
people have paid more and more attention to the role of information. Informa- 
tion, materials, and energy are now described as three resources of the modern 
society. Particularly in a world in which economies are developing rapidly 
and competition is becoming more and more fierce, all countries have strength- 
ened the work of exploiting and using information resources. Japan advocates 
that information means the life of on enterprise. The United States has not 
only established the state telecommunications information bureau Guo Jia Tong 
Xun Xin Xi Guan Li Ju, but has also formlated a law on using information. 


The essential reason why all countries have put information and information 
technology in such an important position lies in the fact that the correctness 
of a decision made by a state enterprise is closely related to the accurate 
and timely information obtained by the ente:prise. Apart from the leftist 
mistake in our guiding thought, some mistakes in China's previous economic 
construction, such as the serious proportional imbalance, the serious waste, 
and low economic efficiency, are also due to our failure to pay full attention 
to the role of information. The development of commodity production and the 
features of socialized mass production, such as its holistic nature, compli- 
catedness, competitiveness, and changeability, call on us to obtain a vast 
amount of accurate information so as to do well in meeting the changes in the 
market and to make use of the regulatory role of the law of value. 


Therefore, strengthening the exploitation and use of information resources 
nas been put on our agenda and aroused wide attention of the people. An informa- 
tion fever has appeared throughout the country and has achieved marked results. 


He Zhukang said that the popularizationof information in society has not only 
[words indistinct], but will have an immeasurable bearing on the entire society, 
including the fields of economy, culture, education, and scientific research. 
This is gratifying. 
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Today, when the new world-wide technological revolution is sternly challenging 
us, we must make the best use of the situation, strengthen information work 
with a strategic approach and by taking a broad and long-term view, take ef- 
fective measures to promote exploitation and use of information, and promote 
the popularization of information in China's social and economic fields to 
speed up the socialist four modernizations. 


CSO: 4008/178 
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NATIONAL DEVELOPMENTS 


RESOLVE MANACEMENT, EMPLOYMENT PROBLEMS OF SST PERSONNerL 
Beijing GUANGMING RIBAO in Chinese 17 Oct 84 pp 1, 4 


[Article by Jin Luzhong [6855 1462 1813], State Scientific and Technological] 
Commissiun's Bureau of Scientific and Technical Cadres: ‘In the Spirit of 
Reform Resolve the Management and Employment Problems of Scientific and Tech- 
nical Personnel”! 


{Text] Before liberation, our nation's many intellectuals travelled east to 
Japan and west to Europe and America in search of the way to save our nation. 
They experienced life's many vicissitudes, and they were barred from dedi- 
cating themselves to our nation. In such a large country as China, in 1949 
there were about 50,000 scientific and technical personnel, 40-odd scientific 
and technical organizations, and only a few hundred specialists who were en- 
gaged in scientific research. 


After new China was founded, the party and the government devoted major ef- 
forts to developing science and education. They exerted themselves in train- 
ing qualified scientists and technicians, and the scientific and technical 
ranks grew rapidly. Im 1952 these ranks increased to 425,000 people, and in 
1983 the scientific and technical ranks had increased to 6.85 million people 
throughout the nation, which was a 137-fold increase over that prior to lib- 
eration and a 16-fold increase over that of 1952. Included among them are 
over 1.8 million engineers and technicians, over 490,900 agronomists, over 1.9 
million health workers, over 320,000 scientific research personnel, and over 
1.38 million teachers and students. Of these personnel over 89,900 people 
have high-ranking titles and 1.35 million people have mid-rank titles, and 
they form the scientific and technical ranks that are considerably educated 
and capable of tackling difficult problems. These are the ranks that have 
been closely integrated with the workers and peasants under party leadership 
for 35 years. They have struggled arduously and have made brilliant contri- 
butions to the recovery and growth of our nation's economy; the establishment 
of our nation's petroleum industry, atomic energy, semiconductor, computer and 
other modern industries, the successful development of the atomic and hydro- 
gen bombs, and the launching of experimental communications satellites; the 
development of the Daqing oilfield; the construction of a bridge across the 
Changjiang River and the Gezhou Dam irrigation works, and the breeding of 
hybrid rice, the Lu Mian No 1 and other improved varieties. In synthetic 
insulin, turbo-generators with inner water cooled stators and rotors, and 
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other scientific and technical projects our nation's scientific and technical 
personnel have come up to advanced international standards and are the focus 
of world attention. They have also achieved many major successes in the social 
sciences. In the four modernizations construction the scientific and technical 
personnel play an enormous role, which strongly proves that they are worthy of 
the titles of important representatives and pioneers cf the new productive 
forces. 


In the past, Comrade Deng Xiaoping pointed out that "what is known as imple- 
menting 20 year growth plans and implementing the policy for intellectuals has 
primarily meant implementing management and employment problems for scientific 
aad technical personnel. We must pay close actention to resolving these prob- 
lems." Recently, he emphatically stated that "the entire party and all of 
society must truly respect knowledge and truly bring into play the role of the 
intellectuals." To resolve properly the management and employment problems 

of scientific and technical personnel in the spirit of the relevant reforms 

of the Party Central Committee and the State Council, we must at present pay 
close attention to getting a good hold on the following items of work: 


1. Promote the rational flow of qualified personnel, and try out hiring sys- 
tems. Combine planned deployment with hiring systems, and combine the ex- 
change of technological developments with the exchange of qualified personnel. 
We must reform the assignment system for students who have studied abroad, 

and direct meetings between applicant and employer should be arranged. Estab- 
lish post-doctorate scientific research mobilization stations, and adjust the 
work where personnel are inappropriately employed or are employed in areas 
that are not their specialities. Break through the “unit and department sys- 
tem of ownership" of qualified scientists and technicians, and promote the 
rational flow of qualified personnel. Individuals and units must exercise the 
necessary autonomy, and scientific and technical pe~sonnel must have the ap- 
propriate right to choose their work. Therefore, the internal structure of 
the scientific and technical ranks and the regional and departmental distri- 
bution will be even more equitable in order to meet the needs of economic, 
social and scientific and technological development. On the one hand this 
will resolve the extreme shortage of qualified personnel, and on the other 
hand will alleviate the problem of wasting these personnel. 


2. Formulate laws and regulations that allow scientific and technical person- 
nel to engage in part-time work. Support scientific and technical personnel 
and encourage them to apply their achievements in scientific and technological 
research by means of after-hours, part-time work. Assist mid- and small-sized 
enterprises, collective enterprises, and township and town enterprises that 
lack qualified personnel, and be of service to engaging in economic activities 
that will be of more benefit to society. We must protect the income lawfully 
earned by the scientific and technical personnel] in their part-time work, and 
we must allow them to become well-off through their scientific and technical- 
related activities. 


3. Conscientiously stress continuing education for scientific and technical 
personnel. We must formulate laws and regulations for the state to continue 
their education, and we must adopt various forms and media that will enable 
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the scientific and technical personnel at their posts to acquire unceasingly 
new knowledge and to master new science and technology. Under circumstances 
permitted by the state's financial resources, make efforts to send many 
scientific and technical majnstays abroad to engage in advanced studies, to 
scale new heights in science, and to accept the challenge of the world's new 
technological revolution. 


4. Continue to improve the working and living conditions of scientific and 
technical personnel and earnestly implement the policy for intellectuals. 
Give heavy praise’ to those scientific and technical personnel whose achieve- 
ments in science and technology have brought about major economic benefits. 
Throughout the party and society develop the practice of truly respecting 
knowledge and esteeming intellectuals, enhance the understanding of the value 
of scientific and technical knowledge, and eliminate the bad habit of "valuing 
leadership positions over expertise." We must continue to combat resolutely 
the phenomena of attacking and repressing scientific and technical personnel. 


5. Bring into play the older specialists’ teaching, assistance and leadership 
rcles, and speed up the growth of middle-aged and young scientific and techni- 
cal personnel. For 35 years the older specialists have industriously culti- 
vated the garden of science and technology, and they have made major contribu- 
tions to the four modernizations construction and to the training of our 
nation's qualified scientists anc technicians. Nevertheless, they are now 
advanced in age, and a task of top priority is to encourage them to do teach- 
ing, assistance and leadership work and to train promising middle-aged and 
young scientific and technical personnel. This will ensure that our nation's 
scientific and technical ranks will grow and fiourish and that “the pupil will 
surpass the master." We must provide the middle-aged and young scientific 

and technical personnel wit many opportunities to go abroad to engage in ad- 
vanced studies, to observe, and to take part in academic exchanges. We must 
get rid of the bad habit of determinir,: qualification by seniority only, and 
we must reform all of the rules and regulations that are detrimental to the 
growth of middle-aged and young scientific and technical personnel. Do not 
stick to one pattern, award degrees that are deserved, and once the personnel 
are qualified evaluate them and award the proper titles. We must improve 
their political and academic status and give them a free hand in putting their 
abilities to good use, which will enable them to establish their reputations 
as authorities at an early date. 


The Party Central Committee and the State Council are quite interested in, and 
attach much importance to the scientific and technical ranks and the composi- 
tion of the scientific and technical personnel managerial structure. In 1979 
they decided to restore the State Council's Bureau of Scientific and Technical 
Cadres, and in January of this year they also decided to place this bureau 
under the jurisdiction of the State Scientific and Technological Commission. 
Leading comrades of the Central Committee on many occasions have issued im- 
portant directives on the scientific and technical cadre work, and they 
particularly emphasize that ‘concern for the task be combined with concern 

for people." Over 30 years of practice has proven that the combination of 

the two is a correct principle that conforms to objective reality. 
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Together with the comrades concerned we are ready to make great efforts in 
implementing this priaciple in ideology, in work and in organization. We 
must also act in the spirit of the Central Committee's policies of simpler 
administration and transferring power to lower levels, we must comprehen- 
sively reform the scientific and technics] personnel maragement system, and 
we must make new breakthroughs in the scientific and technical personnel 
management work. 


9926 
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NATIONAL DEVELOPMENTS 


MEASURES TO ACCELERATE SHANDONG'S S&T DEVELOPMENT DISCUSSED 
Beijing GUANGMING RIBAO in Chinese 4 Oct 84 p 1} 


[Article by Fan Youde [5400 2589 1795]: "Reform the Management System, In- 
crease Funds for Science and Technology” ] 


[Text] At the provincial science and technology work conference held by the 
Shandong Provincial CPC Committee and provincial People's Government not long 
ago, it was determined that practical and effective measures such as reforms 
in scientific and technological management and increases in funds be made in 
order to accelerate the entire province's scientific and technological devel- 


opment. 


In order to accelerate the reform of the scientific and technological system, 
the number of experimental networks of the province's research and develop- 
ment units which have changed the system of operating expenses into a paid 
contract system increased from 5 to 22. Qualified scientific and research 
units throughout the province can, with the approval of the local science 
committee, also be listed among the experimental units and practice the paid 
contract system. We should try to promote the widespread practice of inde- 
pendent financing among the province's developmental and research units within 
2 to 3 years. [Experiment units which have carried out systematic reforms in 
science and technology can practice the paid contract system externally and 
the task contract system internally. ‘Free organization of staff" is allowed 
in the task contract system. bonuses can be given out in accordance with each 
person's contribution. What each person receives will not be withheld in one 
way or another. As for leadership, the director responsibility system which 
allows directors essential decisionmaking power over scientific research affairs 
as well as on personnel, finance and property will be adopted. As for non- 
developmental units, the science and technology fund system which links science 
and research tasks with funds will be adopted. Science and research units can 
apply for funds for their tasks while fund managing departments can practice 
project bidding in order to pick up the best contractors. The province has 
decided to set up a scientific and technological cadre bureau as part of the 
effort to reform the management system of scientific and technological cadres 
and to practice the unified management and rational mobility of scientific 
and technological cadres well. 
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The leadership of the province also decided that beginning next year, the pro- 
vince would increase the budget for science and technology by a relatively 
large amount. In the near future it will account f-< 1.5 percent of the 
provincial budget. The paid contract system will be phased in gradually. 
Besides, the leadership has decided to strive by every means to arran,e an 
annual 10 million to 15 million yuan irom the provincial investment in cap- 
ital construction to construct scientific and technological experimental 

bases and to impreve scientific reserach techniques. 


12369 
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NATIONAL DEVELOPMENTS 


ACADEMY OF SCIENCES ANNOUNCES REFORM MEASURES 
OW061216 Beijing XINHUA in English 1200 GMT 6 Jan 85 


[Text] Beijing, 6 Jan (XINHUA)--The Chinese Academy of Sciences will a!low 
qualified staff members to go to work in industrial departments, local enter- 
prises and colleges so as to use their talent to the full. 


This is one of the measures announced by the academy's vice-president Yan Dong- 
sheng to reform its management system. 


The academy now has 119 research institutes with more than 30,000 scientists 
and researchers. The past management system prevented scientific workers, 
especially those backbone scientific researchers from leaving the academy to 
work elsewhere. 


Other reform measures to be taken include: 


--Give more decision-making power to the institutes. After fulfilling the 
tasks set by the state, the institutes have the right to enter into coopera- 
tion with enterprises, localities and universities and undertake research 
items commissioned by economic departments. 


~-Start a research fund system for institutes concerned with basic research 
to replace the state allocations. Bidding or contract system will apply to 
institutes concerned with technological development. This is expected to 
encourage greater initiative of the institutes. 


--Set up new technology development centers or companies to bring research 
results as commodities to prospective buyers. 


Vice-president Yan said, in the past three years, the academy has achieved 
an average of 1,500 research results a year. 


Yan said the reforms would help the academy fulfil its tasks better--solving 
key technical problems in the country's economic construction, developing new 
technologies, undertaking major basic research projects and providing scien- 
tific consultancy to the state in policy-making. 


CSO: 4010/57 
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SCIENTIFIC, TECHNOLOGICAL REFORM DISCUSSED 


Tianjin KEXUEXUE YU KEXUE JISHU CUANLI [SCIENTIOLOGY AND MANAGEMENT OTF SCIENCE 
AND TECHNOLOGY] in Chinese No 8, 12 Aug 34 pp 4-5 


[Article by Wang Shengqiao [3769 5116 0829], Beijing Rubber Industry Research 
and Design Institute: “Discussion on Certain Problems in Scientific and Tech- 
nological Reform '] 


[Text] Ever since the National Science Committee's issuance of “Opinions on 
the Experimental Reform of Replacing Developmental and Research Businesses’ 
Operating-expenses Paid System with the Compensation Contract System,” many 
scientific research units engaged in developmental research have begun to 
follow the experiences of the Zhuzhou City Electronics Institute and carry 
out systematic reforms. The practical methods include practicing the task 
contract system and internally and the compensated contract system externally. 
The state no longer allocates operating expenses to the research institutes. 
They are responsible for their own profits and losses. The state has also 
reduced the operating expenses for scientific research institutes which have 
not practiced reform and has asked them to become gradually responsible for 
their own profits and losses. On introducing the Zhuzhou Electronics Insti- 
tute's expericnces, newspapers and journals all mention the advantages of its 
reform. They include overcoming the disadvantayes of “eating from the same 
big pot,” arousing the enthusiasm of the scientists and technologists and the 
like. ltowever, I believe that there are still some issues in the reform which 
await more attention and a proper solution. 


1. Core of the Zluzhou Electronics Institute's Reform Experiences 


Essential to the Zhuzhow Electronics Institute's reform experiences is the 
utilization of economic measures to manage scientific research. To utilize 
economic measures to manage scientific research is to acknowledge that 
scientific research is a productive activity and that technolory is a commer- 
cial property which has exchange as well as utilization values. Therefore, 
scientific research institutes can rely on the compensated transference of 
teclmology for economic income. In other words, it means commoditized tech- 
nology and commercialized scientific research institutes. The dependence of 
scientific research institutes on marketing technology for maintaining their 
reproduction permits the connection between the economic benefits of their 
staff and workers and the quantity and quality of their achievements. As a 
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result. scientists and technologists will pay attention to the economic bene- 
fits of their achievements and gear their work to economic construction and to 
servicing it. This is the fundamental goal of using economic measures to man- 
age scientific research as well as the core of the Zhuzhou Electronics Insti- 
tute’s reform cxperiences. 


Jl. Structure of the Research Institute's Economic Income: Key to the 
Success of Its ieform 


Presently, most of our research institutes, including the Zhuzhou Clectronics 
Institute, have not yet achieved a dependence on the transference of technol- 
ogy tor their economic income. The production income of these research in- 
stitutes makes up a relatively large proportion of their economic income. 

Many of them even depend on production income as their primary source of in- 
come. There are some individual research institutes which go as far as organ- 
izing production irrelevant to their business in order to increase their income. 
Dy so doing, the economic benefits of scientific research institutes are linked 
with production rather than with scientific and technological achievements. 
This is directly against the fundamental goal of using economic measures to 
manage scientific research. It is also against the reform cxperionces of the 
Zhuzhou Electronics Institute and, in essence, denics the use of economic 
measures to manage scientific research. The purpose of the scientific research 
institutes’ producing a small number of scientific research achievements is to 
examine it further, through production and practice, and to improve the pro- 
cuction techniques and the quality of their achievements. The scientific re- 
search institutes’ orsanization of production only makes sense on this basis. 
This kind of production obviously will come only in small amounts, with its 
quality being improved continuously. When the only purpose of a scientific 
research institute's organization of production is to increase its income, it 
has gone off the track of scientific research. Although it saves a little 
investment for the state, its loss outweighs its gain. The disadcvantayes 
include: (1) since the scientific research institutes primarily depend on 
production for income, the leaders lave to spend a lot of time on production, 
tle supply and marketing, power, maintenance, back-up and other cepartments 

all have to center on production. This doubtlessly will weaken the strength 
neeced to support scientific research. (2) Since the intermediate experimental] 
workshops for developing new products have to be used for production most of the 
time, it is obviously disadvantageous to the ceve!opment of new products. 

(3) Some scientific research institutes, in order to maintain the market for 
their products and receive steady long-term income will insist on organizing 
production for their achievements of high technology, high demand and high 
competitiveness rather than transfer their technology. This will result in a 
technological blockade and is disadvantageous to technological exchanges and 
popularization. (4) Because production is the primary source of the scientific 
research institutes’ income, the bonuses for workers will always be higher than 
those for scientists and technologiests. It is unfavorable to the utilization 
of the function of intellectuals. A situation like this illustrates that even 
scientific research institutes can be responsible for their own losses and 
gains by primarily depending on production for increasing their income, the 
disadvantages will still outweigh the advantages. This sort of reform is not 
advisable. Therefore, we can say that the key to the success of the systematic 
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reform of scientific research institutes is whether they can concentrate pri- 
marily on technolozical income. 


Ill. Can Scientific Kesearch Institutes Concentrate Primarily on Technolozi- 
cal Income? 


he significance of technolozical income has been known to the concerned de- 
partments. In the instruction on the reform experiment approved by the State 
Council, it is brought forward explicitly that scientific research institutes 
should gradually concentrate their energy on technological income. llowever, 
there is still no effective way of measuring how well they are achieving this 
goal. Although there have been many positive measures for regulating units 
that experiment with reforms including increasing the research institutes' 
independence on personnel, financial and material matters and beneficial 
policies such as tax deductions and exemptions, etc., they are still far from 
being enough to promote a real concentration on technological income. There 
are some strategic problems awaiting a proper solution. Of these, the follow- 
ing two problems are especially noteworthy. 


1. Problems Concerning Evaluation of Technological Value 


So far the state has not yet set down scientific and rational methods for the 
charge of technological transference. Currently, the charge for technolog- 
ical transference is settled on negotiations between research institutes and 
enterprises. It is generally set at a very low level. While a patent is 
worth millions of yuan abroad, the charge for a technique is only 20,000- 
30,000 yuan at home. There is not much left after deducting the investment 
spent. The charge is basically symbolic. There are two reasons why tech- 
nology is not worth much in our country: the first is because technology is 
not demanded urgently ecnough in our society. Today as many enterprises carry 
out economic system reform, technology is demanded more and more. However, 

it is still a long time before it becomes something they cannot do without. 

As has been displayed concretely, there are many enterprises which inquire 
about the provision of technology; however, very few of them are willing to 
pay a reasonable price for it. This demonstrates that the pace of technolog- 
ical reform has to be suited te that of macroscopic economic reform. Without 
Macroscopic economic reform, teclinological reform will not be possible. The 
second reason is the irrational evaluation of technological value. The cur- 
rent method for evaluating teclinological value is basically the method used 
for setting the price of commodities, namely, cost lus profit. The expenses 
needed for personnel, financing, materials, taxes, etc. to accomplish a scien- 
tific research task is equivalent to the cost of a commodity. A proportion 

of economic benefit is, on the other hand, equivalent to the profit of a com- 
modity. This is generally the method set down by the National Science Commit- 
tee and the National Systematic Reform Committee in their joint notice con- 
cerning the charges for contracts. This sort of method of making charges 

not only fails to reflect the qualities of the technology but also decreases 
its technological value by a great deal. I[t is disadvantageous to the economic 
income of the research institutes. Although technology has the property of 
being a kind of commodity, it is different from a commodity due to its primary 
quality and creativity. Technology is knowledge which cannot be repeated. 
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Commodity production, however, can be repeated over and over again. This is 
the primary quality of technoloxy. [t determines that technolory cannot show 
a ‘small profit but quick turnover" as commodities can. To do research work 
is to explore the unknown. The acqusiition of technology is the result of 
creative labor which demands an arduous effort and a certain amount of time. 
It is what the simple labor of commodity production cannot compare with. As 
it is, it is neither scientific nor reasonable to evaluate technological! 
value in the same way as one can with commodities. When determining tech- 
nological valuc, besides the investment spent, we should primarily depend 

on the wealth which it has created. There is no direct relationship between 
the former and the latter. There are some tasks which despite many setbacks 
have had very few benefits because the technological route is misleading. On 
the contrary, some tasks have created great value although they do not take 
much time. Therefore, it is far less reasonable to set the technological fee 
according to the money invested (this is a method used in pricing commoditics) 
than it is to charge according to the value which a technique has created. 
Practically speaking, this means retaining a proportion of the profit fained 
as the fee for the transference of technology. A pressing matter for the 
moment is being worked out by tiie National Science Committee; it is a set of 
methods for charging the transference of teclinology and defining the propor 
tion and time limit it may retain. The profit of both the enterprises and 
the research institutes should be considcred. Also, there should be a notar 
ized unit assigned to supervise the practice so as to prevent enterprises [rom 
infringing on the research institutes’ incowe while doing business accountin,. 
Only thus, can research institutes be guaranteed a reasonable income and the 
current abnormal phenomenon of worthless teclhnolosy be reversed. 


2. Problems in Relation to Undertakiny; Tasks Assigned by Supcriors 


In suggestions concerning the experimental reforms it has been pointed out 
that “key scientific research tasks assigned by the state or superior depart- 
ment should be finished first." It is the scientific research institutes’ 
cesponsibility to finish tasks assigned by a superior unit. With their sub- 
ordinates geared to the entire profession, scientific research units are 
especially expected tuo do so. llowever, according to the existing regulations, 
this sort of mandatory task assigned by superior departments does not provid 
scientific research institutes with economic benefits, and some research in- 
stitutes even have to subsidize these tasks. Take standardized research 
tasks, for example. There is no technolosical benefit for this sort of task. 
Moreover, the state stipulates that if the funds for standardized work are in- 
sufficient, research institutes are responsible for the missing fraction. 

Take information tasks, for another example. Research institutes must sub 
sidize to their superior cepartments and the entire profession the proviston 
of information and foreign trends and the editing of pamphlets and the publish- 
ing, of journals, all of which are very profitable. Besides, for various prob- 
lem-tackling projects and key projects which the state and the superior depart 
ments assign them, research institutes get only enough funds for the necessary 
expenses from the state. They have to earmark the funds for specified projects 
and return the unused funds to the state. The technologies for these projects 
are open to cooperative units at the very beginning and the achievements arc 
used gratis. There is no charge for technology transfer at all. In 19083, 
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the Ministry of Chemical Engincering even stipulated that if the technology 
for whatever scientific research tasks invested by the superior departments 
is to be made available yratis, it should not be concealed. As can be seen 
scientific research institutes do not receive any economic profit from these 
projects. The fact that thesc projects use up most of the research institutes’ 
manpower as well as materials leaves the institutes with very few resources 
with which to earn their technological income. It is nothing but a [fruitless 
method to make the research institutes responsible for their owr Losses and 


gains by relying mainly on technolovical income. 


Thereforc, I believe that it is necessary for us to adjust the current 
policies. The state cannot demand its subordinates to complete tasks for 
free. Moreover, it should be mace a rule that an enterprise which uses the 
technologies provided by a research institute (including those studied jointly 
with a research institute) should pay a certain percentage of its profit as 
the research institute's technological fee, whether it is a project invested 
in by the state or not. 


The two problems mentioned above involve the technological income of research 
institutes. These problems need to be sclved properly if we want the research 
institutes to be responsible for their losses and gains by relying mainly on 
technological income. Demanding, that research institutes take responsibility 
for their own losses and gains by administrative orders will only force them 
to rely more on production. To lay down a rigid ratio of technological income 
will necessarily hurt scientific research affairs and is actually “shutting the 
door in someone's face while askiny him to come in." 


The reform of the scientific research system must be conditioned by the reform 
of the macrocosmic economy, and it should not be done without careful consider- 
ation. We should adopt measures which accord with practical conditions and 
should carry them out gradually. Yo disregard subjective and objective condi- 
tions and to practice “uniformity” are not ,ood at all. 
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NATIONAL DEVELOPMENTS 


PROBLEMS OF REFORM OF SCIENTIFIC, TECHNOLOGICAL SYSTEM 


Tianjin KEXUEXUE YU KEXUE JISHU CUANLI [SCIENTIOLOCY AND MANAGEMENT OF SCIENCE 
AND TECHNOLOCY] in Chinese No @, 12 Aug 54 p 1 


[Article by Fu Zhiliang [4569 1307 5328], Chinese Academy of Sciences: ‘'Prob- 
lems of Reform of the Scientific and Technological System"] 


[Text] The reform of the scientific and technological system is an essential 
part of the reform of the economic system. It should be planned comprehen- 
sively and carefully and carried out meticulously and thoroughly. To reform 

is by no means only to design a certain new mode or method. It requires action 
as well as a study of the laws of scientific and technological development in 
order to draw up a series of policies and guiding principles which are in line 
with our national conditions. For example: 


1. We should be accurate in identifying the types of scientific research or- 
ganizations. A scientific research organization, as its name suggests, is 
chiefly involved in research work. For this reason, only those organizatons 
whose basic activities are over 50 percent research and exploration (be they 
basic or applicd), which have high-quality research teams and which can yield 
high-level research achievements may be termed scientific research organiza- 
tions. When over 50 percent of the organizations’ basic activites are in de- 
veloping products, popularizing and utilizing scientific research achievements 
and are chiefly engaged in bringing new technical ideas to production enter- 
prises, they should belong to the enterprises and should become the technical 
development centers of certain enterprises (or several enterprises). They 
may also be included in enterprises by organizing independent technical de- 
velopmental corporations. By so doing, the responsibilities are clearly de- 
fined and each can attend to its own duties. It is not only advantageous to 
carrying out thoroughly the specialized division of work principle in social- 
ized scientific research production but also advantageous to the development 
of financial snd specialized management work. 


2. We should take into account the management and administration system of 
scientific research organizations. The following are two popular systems 

used in managing scientific research organizations: the budget allocation sys- 
tem and the enterprise management system. The former is taken care of entirely 
by the state (or an entrusted unit) while the latter mainly depends on scien. 
tific research contracts for funding and practices independent management. 

As is understood, between these two types there can exist different 
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essential to .inancia: benefits. As a result, an arrange in acvance, pay by 
r 


ke perioc (or pay woen the task is corpleted) method appeared not long ago. 
In fact, the equipment cepreciation, tax revemie and retention of income by 
scientific research organizations anc the utilization of the cevelopmental 


fund anc bonus fund should ail be studiec carefully: what should we dco to 
or stirulating) seals while definin, realistic economic 


+» “we Shoulc conscientiously study tic regulatory function of economic 
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é 
nvestment in and te production of scientific 
rescarch not only involve important economic iactors but are conditioned and 
regulatec by economic mechanisms. Why, then, co we not study further the 
production process of scientific researc!: itself? If we can introcuce the 
regulatory function of economic mechanisms into the produc fon proccss of 
scientific research, it not only will exert an influence on our selection of 
tasks but will also improve the labor productivity ratio of scientific re- 

Thus, scientific researchers can benefit from coing re- 
searcii as well as from popularizin; and utilizin; scientific research achieve- 
ments, and scientific research production will be truly full of vitality.... 
This is a tremendous task. 


aCCila@li Lois. sh ow € al i a ree . 


scarciu orocuc 


l earnestly hope that the broad mass of theoreticians and comrades involved in 
the stucy of scientific and technolo ical policies and their organization and 
manasenment can study carefully, seek reform visorously anc consider compre- 
hensively, from theory to practice and from the macrocosmic to the microcosmic, 
questions related to tlhe reform of the scientific and technological systen. 
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NATIONAL DEVELOPMENTS 


EFFECT OF LEGAL MEASURES ON S&T REFORM 


Tianjin KEXUEXUE YU KEXUVE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE 
AND TECHNOLOGY] in Chinese No 8, 12 Aug 84 pp 13-15 


{Article by Chen Xiangui [7115 0341 6311], Iluanan Normal University: ‘Dis- 
cussion on the Effects of Legal Measures on Scientific and Technological Re- 
form’’] 


[Text] Currently, after groping, experimenting and probing, various steps of 
development have been taken in the direction of scientific and technological] 
reform by each province, city and autonomous region in our nation. 


llowever, while correcting the drawback of not conforming to the law of scicn- 
tific development and scientific labor existing in our current scientific re- 
search system, a sticky problem has appeared. That is, there is not an au- 
thoritative criterion of action. There are many problems in the macrocosmic 
as well as the microcosmic management of scientific research which lack a 
unitary basis and where management does not have the power to impose a solu- 
tion. As a result, not much is accomplished in the reform of scientific re- 
search. A powerful leading organization is obviously needed (the State Coun- 
cil has established a scientific and technological leading group with Premier 
Zhao Ziyang as the leader). However, how should we carry out this leadership? 
Should we, as in the past, depend solely on the party's general and specific 
policies, and its administrative orders, for their execution? The grim reality 
poses a question for us: we must list legal measures in science on the impor- 
tant schedule, otherwise it will be hard for us to carry out the goals of 
scientific research reform. 


Laws which are formulated by the state's legislative body are the mandatory 
code of action the state guarantees to execute. Their characteristics include 
very strong guiding nature, restrictiveness and security. With laws on scien- 
tific activity, we can tell from different angles what the government is pro- 
moting, encouraging, restricting or prohibiting in the scientific and tech- 
nological field. Besides, we can guarantee their thorough execution with the 
state's equipment. Laws in our country are part of the socialist superstructure. 
To reform the scientific research system is in fact to reform the production re- 
lationship. Only when we have managed well the people's relationship during 
the process of scientific research activities and solved the problems of 
evaluating scientific research achievements and distributing the value of these 
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achievements, can the enthusiasm and creativity of scientific researchers be 
mobilized. The abundance of drawbacks we have in the current scientific re- 
search system is a result of the production relationship's lagging behind the 
productive forces in tiie fieid of science. To carry out a revolution on these 
drawbacks we have to reform the production relationship and make it really 
adapt to the superstructure. Only tlus can the reform be guarantecd. For 
this reason, the laws for science which are essneital to the superstructvre 
must be consummated as soon as possible. Although we had formulated some 
laws for science in the past, they were far from being consummated. Some of 
the contents were out of line with the current situations. As can be seen, 
legislation is essential to a sood reform of the scientific rescarch system. 


Since the establishment of the nation, the party has put forth some policies 
for science which have played an important role in the nation's development in 
scientific affairs. However, as we must understand, it is not enough just to 
have policies and no laws. Because not only is there a big difference between 
the natures and functions of tiie policies and laws of science but they are 
also closely integrated, one cannot replace the other. The formulation and 
execution of the party's policies are hoth in the party‘s scope of activity 
and are organized and executed by the party. Since they are popularized and 
executed through the exemplar: role of the various organizations and members 
of the party, they have the « ..lities of being appealins and guiding and are 
relatively more flexible ex «pt that they are not mandatory. Laws, however 
have the attribute of being the state's will and are codes of action which 
generally impose restrictions on society. They have the qualities of being 
mandatory and authoritative. Desices, laws are more definite, explicit, 
practical and stable than are policies. As for the relationship between 


policies and laws, the latter carry out the former for the party and the party's 


policies are the soul of laws. This is because: (1) the formulation of laws 
is in line with the party's route and its zeneral and specific policies and 
laws are the party's policies in concrete forms and clauses. (2) Laws have 


to be carried out with the understanding and mastering of the party's policies. 


With only a superficial understanding of tlhe meaning of the article of laws 
and not understanding of their spirit, it will not be possible for us to carry 
out the laws well. Seeing the laws realize the party's policies, they are in- 
portant tools for the realization of the party's policies. The clarity of the 
laws makes it easy for the masses to master and observe the party's policies; 
the mandatory nature of laws is advantageous to the party's leadership and 


discipline and guarantces a normal work order. We must see that the leadership 


of the party is realized through the thorough execution of its general and 
specific policies and that the party's policies can be specified as laws; 

therefore, to abide by laws is the same as to carry out thoroughly the party's 
general and specific policies and to obey the party's leadership. As can be 

seen, the function of laws must not be neglected. We should not set policies 
against laws, thinkin; tlat with policies we can do without laws, or draw an 

equal sign between policies and laws. By so doing, we are neglecting or deny- 
ing the function of liaws. It is to the disadvantage of the legal system in 
the scientific field and of the party's leadership in scientific and tech- 

nological work. 
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in addition, le,al measures in science are formulated by the state for weis) 
ing the interests between the scientific field and other fields in the society 
such as politics, the economy, military affairs and culture. Their function is 
widely ditferent from that of general administrative orders. “Administrative 
orders are yenerally classified into two categories in our country: one is 

an order issuec by the government directly to various units in the country 

the other is an order issued by an authoritative department to its subordin- 
ate departments. tlere are some of the drawbacks which existed in the past 

when there were no laws and administrative orders were the only basis for 
Management. CDecause administrative orders are generally loca! administrative 
orders, not much consideration is given to their possible influences on the 
whole. As a result, objective laws are violated easily and the orders lead 
WOrk aStray. On the other hand. consideriny the two kinds of acministrative 
orders mentioned above, although those orders issued by governments throu) 
various levels of oryanization to the lower level of organizations are nost}: 
carried out relatively well, the long-term absence of a lezal system makes the 
personal will of the leaders dominate durin, the execution of orders. Come 

of the leaders would, for personal or local interests, decrease or increase 

the administrative orders gradually while executing them or would not execute 
them at all. Still another circumstance is that autloritative departments 
would usually consider their own units as their “territory” and would usually 
issue orders to their subordinate departments witi: their own will and thus 
Separate the locality from the interests of the whole. ‘o formulate legal 
measures in science will avoid and solve the above-mentioned drawbacks. To 
be,in with, the formulation of laws is carried out by specialized le,islative 
Or,anizations. With serious and thorou;h consideration for the various rela 
tionships in the whole plus the comprehensive strate,,ic nature ol the laws 

this blindness can largely be avoided. Second, the mandatory nature of Laws 
sees tu it that no one, and no units, violate the articles of laws anc thus 
every intention of the state to execute at different levels and in different 
fields can be yuaranteed without being distorted. With lepal measures in 
science, the ,overnments as well as local scientific manajement departments 
have a concrete basis for issuing administrative orders. Scientific research 
personnel and units also have administrative orders as concrete comparat iv« 
Standards to examine whether the administrative orders of their superiors ar< 
in accord with the provisions in law. If the orders are not in accord with the 
laws, they can refuse to carry them out. Thus, being led astray on work can 

be limited. 


Although lLexal meusures in science have a great compromisin; function, it docs 
not mean that we can dispense with administrative orders in actual work. Cor 
pared to policies in science, legal measures in science are practical and 
definite. However, due to the fact that cowprchensive considcration cannot 

be designed for complicated circumstances as easily as programs can be put 
into computers, we can only bring forth some principles. Therefore, concern 
ing the normal operation of the scientific research system as a whole we nee! 
not only general and specific policies and laws to show us the direction and 
provide us with a code of action, but we also need very specific orders which 
include the managers’ specific policies, plans and management so as to realize 
the general ,oal of the scientific research system as a wiwle through the ac 
tivities of the executors. For this reason, legal measures in science and 








administrative orders should supplement each other. We shovld integrate the 
execution and stren,thening of the leadership of levsal measures in science 
with brin,ing the function of administrative orders into full play. 


Lexal measures in law require that scientific research personne] obey the lead- 
ership and unitary orders. Such requirements are man atory, however, only if 
they do not conflict with ideolo,ical and political work. The legal measures 
in science which we have worked out stand for the immediate interests of the 
broad scientific research persunne!]. The observance of these measures is 

based on self consciousness. Wher, through ideological and political work, 

the masses’ self consciousness increases, they will abide by the laws more 
cousciously. As a result, they will net feel the restrictions and limits set 
by the Laws us mich. USesides, since scientific work is different from pencral- 
production labor with its highly exploratory anc creative nature, the inner 
enthusiasm of scientific research persoavel is vitally teportant to their 
achievements in scieutiiic researci. to selentilic cesearcn personnel, 
socict, 's reco,nition of their scientific research achievements in their 
utectest satisiaction. Theic pursuit of spiritual satisfaction is much more 
important than that of materialistic satisfaction. Thereture, the scientific 
researchers’ enthusiasm can be brought into further play by stuaying the party's 
general and specific policies, establishing a correct universal outlook and 
bein, given coutinueus spiritual support as wel! as appropriate material sup 
port. Jasicall; speaking, the formulation of legal measures in science estab- 
lishes the track alun;, which scientisie research work is noving. Ideolosical 
uml political work however, can mobilize the impetus inside the scientific 
researcnercs aud can result in tremendous Lenefits, thereby making considerable 
pronress in sclentific affairs. It is very obvious that if we only stress the 
wandatory property of Laws and neglect ideological an’ political work. sclen- 
tific researchers, evea if they do uot violate the laws, will just fool atound 
and not try to seek progress. Scientilic affairs will also be slackened. Ve 
should not only utilize laws to coordinate the various relationships in scien- 
tific research work but also pay attention to carryins forward the fine tradi- 
tion of the party's ideological ant political work so as to mobilize scientific 
researchers’ enthusiasm fully and brine about a bi, fundamental change in our 
sclentific affairs. 


Due to ceup-rooted traditional [eudalistic power, especially the widespread 
ancient poison that "punishment does not apply to senior officials, the 
phenomena oi authorities taking the place of the le; al system and the human 
systew taking the »lace of the legal system were very common in the scientific 
research field over a long period of time. Legislative work in science did 
not get the attention it deserved and the development in the productivity of 
science was _reatly hampered. Now it is time to reverse tlhe situation. On 
the one hand, we should continuc to publicize the leyval system in order to 
strenzthen the people's concept of the Legal system. On the other hand, we 
should use the successful example of foreign countries as our reference while 
formulatin,, the laws about science. The United States and Japan are two 
tyyical cxawples in this respect. In Japan, the government has formulated 
nearly 200 Legal measures in science. Many of them are for the teclinological 
development of the iron and steel] industries, electronics industry, etc. Laws 
also play an important role in introducing, digesting and absorbing foreign 
teclnolo, ies. U.S. legislation stresses key problems which are closely related 
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to the development vf science. Yor exam le, laws expanding the studies of 
agricultural science, laws concernine the taster popularization of asricultur 
al scientific research achievements. coces for atomi 
scientific foundations, special codes concernin. pwlicies in science, etc., a 
strengthen the state's management of scientific atfairs. It is these law: 
which guaranteed the United States’ leadin: role in science and technolor 

in the world after World War IJ. The reliance of the United States and Japa: 
vn the power of legal measures tor the coordination and control of the devel 
vpwent of sciences provides us with a vaiuable example. They deserve our spe 
cial attention as we formulate lezal measures in science. 


ic enerry, codes for Arcrican 
77 





At the 3d Plenary Session of the llth Varty Central Committee it was pointed 
out that “[rom now on, we should incluce lecislative work in the important 
agenda foc the National Teople’s Con ress and its standin: committee.” The 
new constitution stipulates that ‘the “ational Pr 

its standing committee to formulate, at an appropriate time, laws concernin 
certain ;»ropertics, i.e. separate repulations accorcin,, to the spirit of the 
constitution and to practical needs. ww, because the reform of the scientif 
ic research system is ,oing to be carried out comprenensively, the formulation 
of lezal measures in science, the code of action of the reform, is a task of 
great urgency. The Party Central Cowmittec'’s resolution and the stipulation: 
of the constitutions are both social coucitions helptul to Lle,islation in 
science. Sesides, since the establisiment of the nation we have accumulate 
some thevretical studies and practical experiences in the formulation arm 
execution of Laws and Lave set up a specialized teaw in laws concerniny;, 
Science. Alsv, the le,al system in our nation has been being pradually per 
tected in recent years with the propagation. issuance and execution of various 
criminal economic and other coves and revulations that have sradually 
strengthened the entire people's concept of the leval system. All these cor 
tribute to laying a solid [foundation for the tormulation. issuance and execu 
tion of legal measures in science. It is necessary for us to formulate leval 
weasures in law, as the circumstances in scientific cevelopment require, as 
soon as possible so as to guarantee the successful execution of the reform of! 
the scientific research system an’! promote the development of scientific and 


‘ 


technological affairs to a higher level. 


eople’s Concress can authortiz« 
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NATIONAL DEVELOPMENTS 


PAID CONTRACT SYSTEM IS KEY TO REFORM OF RESEARCH SYSTEM 
Beijing GUANCMING RIBAO in Chinese 22 Oct 84 p 2 


{Article by Xie Shaoming [6200 4801 2494], director of the Science and 
Technology Management, Bureau of the State Scientific and Technological 
Commission | 


[Text] Our nation's scientific research system, through experimentation 
and practice, has arrived at a clear program for reform. Research and 
development units, especially, have found the key to reform and have 
made encouraging progress. 


Carrying Out the Paid Contract System Is an Important Measure for Reforming 
Research and Development Units 


At the beginning of 1979, the State Council decided to experiment on 
broadening the decisionmaking power of enterprises. Meanwhile, 15 or 16 
provinces and cities including Sichuan, Shanghai, Hebei and the Ministries 

of Machine-Building Industry, Chemical Industry, Aeronautics and Astronautics, 
etc. also carried out preliminary reorganization and experimental work for 
the expansion of research units decisionmaking power in an attempt to 

arouse the enthusiasm of research units and scientists and technicians. 
Especially noteworthy is that, after nearly 2 years of practice, the research 
work of experimental units have shown signs favoring economic construction 
and society. Some units are gradually correcting the drawbacks of cating 
from the same big pot. They have found some new ways to strengthen the 
impetus and vitality of their units. 


In July 1983, summarizing and drawing upon the experience of scientific 

and research management reforms conducted at home and abroad, Premier Zhao 
pointed out that it is time to change from the system in which the research 
units’ operating expenses are paid directly by the state to one in which they 
are paid for by fulfilling a contract with the enterprise they serve. The 
new program could be defined as gradual experimentation. In December 1983, 
on hearing reports at the scientific and technological work conference held 
by the State Scientific and Technological Commission, Premier Zhao further 
pointed out that the reform of scientific and technological system mainly 
centers on two questions: one is that it should be advantageous to the 
integration of research with production; the other is that it should promote 
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the fuller utilization of scientists and technicians. In April of this year, 
the State Scientific and Technological Commission and the State Systems Reform 
Commission, following Premier Zhao's instruction, formulated “Suggestions on 
the Experiment of Changing Research and Development Units from the System 

in Which Operating Expenses Are Paid Directly by the State to the System 

in Which They Are Paid for by Fuifilling a Contract with the Enterprises 

They Serve.” These suggestions have been put into effect with the State 
Council's approval. In his report at the government work conference at 

the second session of the 6th National People's Congress held in May, 

Premier Zhao once again confirmed the direction of the paid contract system. 
He also asked for the concerned departments’ support in order to popularize 
the system throughout the country. The reform of the paid contract system is 
the result of the demand of people at the lower level and the instructions 

of the upper level plus the integration of both, and taking advantage of 

the current situation. It has been developed through practice. 


The practice of the paid contract system in research and development units 
has developed rapidly since the second session of the 6th National People's 
Congress. According to incomplete statistics, there are 188 research 
institutes which have realized economic independence. There are 506 research 
institutes which are listed in the first group of experimental networks 

by 26 provinces, autonomous regions, municipalities directly under the 
Central Government and 23 departments under the party's Central Committee 
and the State Council. They make up 11 percent of the nation's independent 
research institutes. It is predicted that by the end of this year, the 
number will increase to about 550, 12.4 percent of the nation's research 
institutes. The preliminary results of the experimental work of research 
system reform are: 


Scientific Research Work Develops Momentum Geared to the Economy and 
Integrated with Production 


Before the reform of the scientific research system, scientific research 
units depended on their superiors for work, for their budget and for the 
popularization of their achievements. They did not have any definite 
technological or economic responsibilities, nor did they feel any pressure, 
impetus or vitality to be geared to the economy or to be integrated with 
production. With the change of the system of operating expenses into a 
paid contract system, research institutes practiced the paid contract 

system externally and task contract system internally. Their enthusiasm 
and creativity have been greatly mobilized. Under the prerequisite of 
guaranteeing the completion of the state's tasks, they vigorously develop 
their potential. They are geared to the society and to economic construction. 
They accept all the projects offered by many different enterprises and they 
provide production units with their results. They solve technical problems, 
carry out information services and technical training. They also provide 
customers with a small amount of moderately tested new products and the 
products of new scientific research so as to make up for insufficient social 
commodities. According to the statistics of Shanghai City's 49 research 
institutes, the proportion of tasks contracted by research institutes 
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themselves made up 64 percent of the total contracts made during 1979 to 
June 1983. According to the statistics of Beijing’s 20 research institutes 
which participated in experiments in reform, their research achievements 

in 1983 were 42 percent superior to those of 1982, and the popularization 
ratio of achievements exceeded that of 1982 by 21 percent. In 1981, an 
applied technical research institute was established in Suxian Prefecture, 
Anhui Province with only 22 people (9 of them technicians). They trial- 
produced many different foods and beverages, at the rate of one new 

product every 40 days. According to the incomplete statistics of 17 factories 
in 11 provinces and autonomous regions which receive technical services 
from the institute, the output value of the new products produced by the 
institute is over 40 million yuan, bringing over 5 million yuan in revenue 
and employing over 2,000 employees. While practicing the paid contract 
system externally, experimental units also, through various forms such 

as technical share-holding and technical cooperation, set up stable, long- 
term cooperative relationship with some factories. Examples are: The Tanhe 
Technical Research Institute of the Ministry of Chemical Industry has set 

up technical cooperation with 11 factories since it adopted the reforms 

on an experimental basis; the Tianjin Chemical Industry Research Institute 
has set up cooperative chemical industry developmental company with Changde and 
Chengde cities. The Ministry of Astronautics’ Control and Electronic 
Technical Research Institute in Beijing, by contracting method and through 
forms such as technical service, investment information, integrated 
management, integrated operation of factories, etc. conducts extensive 
technology transfer for the sake of economic construction. Its long and 
short-term technical cooperation agreement with 12 areas and towns in 

8 provinces and cities has achieved remarkable social as well as economic 
benefits and is very well received. The Precision Machinery Research 
Institute of the Ministry of Aeronautics changed the system of operating 
expenses into a paid contract system in 1980. Besides guaranteeing the 
completion of state tasks, about 48 percent of the institute's work 
involves task contracts for groups both within and without the ministry 

as well as contracts involving both inside and outside groups. In 198}, 
the institute yielded 24 achievements, 22 of which were popularized, a 
popularization ratio of 91.7 percent. Moreover, many of the achievements 
are among the nation's best. As is understood, the utilization ratio of 
scientific research results of units which practice the paid contract 
system is generally over 80-90 percent. This promotes scientific research's 
being geared to the economy and its integration with production. 


Tentatively Break Through the Limits of Departments and Regions To enable 
the Socialized development of Scientific Research 


In the past, restricted by all departments and regions, scientific 

research units were sealed off from each other. There was no contact 

between scientific research institutes and enterprises. A research unit 

was not allowed to work for other departments or regions even if there 

was not fear that it might affect the tasks in its own departments or regions. 
Achievements were not to be passed on to other departments or regions even 

if one could not use them one self, thinking that “our manure shall not 
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fertilize other people's land" and for fear that others would seize their 
market. The replacement of the paid contract system for the system of 
operating expenses improves this situation. It gears scientific research 
work to society and promotes its socialization. For example: The Zhuzhou 
Electronics Research Institute has implemented the paid contract externally 
and the project contract system internally; the single board microcomputer 
which they have produced is popular throughout the country in 18 provinces, 
autonomous regions and municipalities directly under the central government. 
Its service area covers industry, agriculture, scientific research, education, 
national defense, etc. the Harbin Railway Jiansuding [8096 6643 7303] Research 
Center even goes beyond its scope and cooperates with the Ministry of Aviation 
Industries’ Dongan Machinery Plant and Harbin Industrial College. By 
integrating the advantages of the research center's superior science and 
technology, the Machinery Plant's superior production techniques and the 
Harbin Industrial College's superior applied and basic research, the 

research center produced very high quality products. The jiansuding it 
produces is up to the advanced international level. 


Strengthen Scientists and Technologists’ Sense of Responsibility Implementing 
a project contract system where task groups can organize themselves 
according to the:’ own will is an important measure to mobilize the 
enthusiasm of scientists and technicians. It also strengthens the 
responsibilities of scientists and technicians, their quality, capability, 
morality and self-cultivation and therefore is advantageous to the discovery 
and employment of talented people. It enables middle-aged and young 
scientific and technological cadres to shoulder heavy responsibilities sooner. 
For example, the Chengdu Electronics Research Institute had problems 
handling eight projects before practicing a contract system. However, it 

is now handling 18 projects with 20 percent scientists and technologists each 
undertaking two projects, 10 percent undertaking three projects. Some even 
undertake five projects. The Calculator Group of Harbin Center which used 

to have 1i2 researchers has now only four. According to the researchers, 

they feel much more intense and much more responsible about the work, but 

the work is much easier to do. The Communication Institute of the Ministry 
of Water Resources and Electric Power's Research Academy of Electric Power 
Science was originally planning to undertake 16 scientific research projects 
this year. However, it is undertaking 33 projects, double that in its 
original plan. As is reported by many institutes in Beijing, comrades 

who are capable, enthusiastic and hard-working are now even more vigorous; 
comrades who are not generally as good are now bestirred too. It is 
necessary for us to do one thing while thinking about the other and learning 
about still another. If we do not have techniques ready, we will lose our 
competiveness. 


Expand Financial Sources for Science and Technology To Establish Economic 
Viewpoints 


Research academies and inscitutes, by practicing a paid contract system 
and signing scientific research contracts, extensively develop their technical 
services, technical consultation and transfer of technology. Their production 











of scientific research's intermediate experiment products opens up large 
financial resources and not only makes up for the insufficient state 
funding of scientific research, but also improves the research as well 

as living conditions of scientific research units. According to incomplete 
statistics of 3,536 research institutes from different provinces, autonomous 
regions and municipalities directly under the contro] of central government, 
the income of these institutes received in 1983 from contracts was about 
36.6 percent of the state-granted operation expenses. The Shanghai 
Mechanical Technology Institute since its experiment years ago, has not 
only achieved self-supporting funds, but also has increased testing 
instruments and equipment and affiliated workshops with the development 
fund they set aside, thereby adding about over 5 million yuan to the 
insti.ute's 12 million yuan fixed sasets. ihe Beijing Machine Tool 
Research Institute of the Ministry of Engineering Industries has practiced, 
since 1980, the integration of research institutes and factories, the 
commercialization of scientific research achievements, the specialization 
of scientific research work and the socialization of back-up services. It 
also makes the popularization, utilization and production of scientific 
research, designing, intermediate experiment and scientific research results 
in a coordinated process and sets up seven integrated scientific research 
and production bodies, including machine tool department, numerical control 
department, etc., to carry out economic management in a way similar to 
scientific research. Its remarkable economic benefits have quickened the 
commercialization of scientific research achievements. The commodity 
output value of its scientific research achievements increased from 

5 million yuan in 1981 to 12.18 million yuan in 1983 and is predicted to 
reach 30 million yuan this year. Its proportion of commodity output value 
of scientific research achievements increased from 21.66 percent in 1979 

to 82.61 in 1983. Its scientific-research-credited income and profits 

from intermediate experiment production increased from 1.44 million yuan 

in 1979 to 2.98 million yuan in 1983 and is predicted to reach 3.80 million 
yuan this year. It has achieved economic self-sufficiency. The Education 
{jiaoju 2403 2207] Institute of the Academy of Posts and Telecommunications 
has been experimenting on broadening authority in the last few years, as 

a result, its 1984 net income has exceeded the institute's total operating 
expenses. It has also realized independent economy. The Academy of 
Chemical Engineering in Beijing has brought about tremendous changes from 
its reform. The scientific-research-credited income of this academy in 

the first eight months of this year is 260 percent over that of last year. 
It is predicted that it will be economically self-sufficient next year. 


The Integration of Responsibilities, Rights and Benefits Encourages the 
Diligent and Spurs on the Indolent 


The change of the system of operating expenses into a paid contract system 
favors the breaking of the “eating from the same big pot" problem: the units 
eating from the state and the individuals eating from the units. It allows 
some successful scientific research units and scientists and technologists 
who have made great contributions with better income. It smashes 
egalitarianism and gives large awards to people who have made great 
contributions. Experimenting units award individuals in proportion to 
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their contribution and what the individual should receive will not be 
withheld in any way. According to most leaders, thanks to the integration of 
responsibilities, rights and benefits, management has more discretion in 

the supervision of personnel and work is esaier to do. It has played a 
positive role in improving the management of science and technology. 


12369 
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NATIONAL DEVELOPMENTS 


CHINA ENCOURAGES TECHNICAL TRADE FAIRS 
0W261329 Beijing XINHUA in English 1158 GMT 26 Dec 84 


[Text] Beijing, 26 Dec (XINHUA)--China has found a new and effective way to 
combine technological and economic development, an official from the State 
Science and Technology Commission said today. 


The method is holding technical trade fairs at which scientific institutes, 
colleges, factories and individual innovators swap research results and join 
in tackling complex problems, he added. 


Addressing a press conference, Xie Shaoming, director of the Scientific 
Management Bureau, said opening technical trade fairs was a breakthrough in 
the current reform of the scientific research system. 


This practice helped integrate research work with economic construction and 
encourage the initiative of scientific personnel, he said. 


People can come to such fairs to seek or offer technical advice, contracts, 
demonstrations, training, services, information and new products. 


Bidding for solutions to different problems, recruitment of able people, 
import of technology and formation of firms combining technology, production 
and trade can also be done at such fairs. 


The right of owning research results belong to the institutions if the work 
was done within regular hours and those who developed them would be given 
awards, according to government regulations. 


Results obtained in after-work hours belong to the research workers themselves 
but they have to pay for the use of their institutions’ instruments and equip- 
ment. 


Xie said this policy would encourage scientific workers to undertake projects 
with fast returns and economic value. 


The government would improve its administrative procedures and use material 
reward to ensure the completion of important and long-range projects, he 
explained. 
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Charges for the transfer of technologies would be negotiated by the two 
parties involved on the basis of mutual benefit, Xie said. 


China has sponsored 24] large technical trade fairs since 1980. The volume 
of transactions reached ten million yuan each time. 


In addition, over 1,000 scientific and technological development and exchange 
centers and technical service companies have been established in different 
parts of the country. 
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NATIONAL DEVELOPMENTS 


SUANCHAI HOST TO MANY SCIUNTIFIC MEFTINCS 
OW101130 Beijing XINIUA in English 0901 CMT 19 Jan 85 


[Text] Shanghai, 10 Jan (XINHUA)--More than 4,000 foreign scientists and 
technicians have attended lectures and academic meetings hosted here since 
19&0 by a non-governmental academic organization. 


More than 1.3 million Chinese scientists, engineers, workers, peasants and 
other people have attended these and other academic meetings sponsored in the 
past four years by the Shanghai Science and Technology Association. 


In addition, according to an association spokesman, it has also been called 
in as a consultant by 6,000 customers and run 4,200 training courses. 


A 19S3 international seminar on cancer and the environment was the largest 
ever held in Shanghai, the spokesman said. 


Another large seminar on heating: and air conditioning was jointly sponsored 
last April by the association, the llony Kong Polytechnic and the Hong Kong 
branch of the chartered Institution of building Services. Technicians from 
liong Kong's three largest air conditioner manufacturers introduced their 
latest products at the four-day meeting. 


Chinese party leader liu Yaobany; once commended science and technology associ- 
ations throughout China for playing a role ‘as important as the trade unions, 
the Chinese Communist Yout! Leavuc, the women's association and the writers' 
association.” 


These associations are now yoing international to promote foreign academic 
exchanges while helping popularize science and technology through training 
sessions and academic meetings. 


The Shanghai Association is now raising funds for a special building to house 
its increasing international activities. 


Set up in 1958, it now has 105,000 members in 108 societies specializing in 
fields including molecular science, biological engineering, computer sciences, 
lasers futurology and management, and publishes 53 newsletters and periodicals 
with a total circulation of 1.5 million. An economic and technical information 
development center was launched last year to help Shanghai enterprises in trade 
neotiations. 
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NATIONAL DEVLLOPMENTS 


SCIENTIFIC KNOWLEDGE SPRCADS IN COUNTKYSIDEL 
OW141914 Leijing XINHUA in English 1830 CMT 14 Jan &5 


[Text] Beijing, 14 Jan (XINIUA)--By the end of 1984, 2,277 counties in China, 
about 93 percent of the country's total, had established associations for 
science and technology. 


Addressing at the opening session of a national conference on rural science 
popularization, Bao Yishan, a member of the secretariat of the China Associ- 
ation for Science and Technolosy, said that a nationwide rural network had 
been formed with over 41,000 township-level popularization associations, in 
addition to 60,000 technical service organizations. The rural science as- 
sociations now have 3.5 million members. 


Bac noted that the popularization of scientific knowledge had promoted econ- 
omic retorm and the development of commodity production in the countryside. 


The Jianxiang County Sc‘ence and Technology Association in Shandong Province 

has shown local peasants new cotton strains, the rotation of wheat and cotton 
crops and scientific methods of raising chicken, giving them 90 million yuan 

a year in added income. he figure is about 30 percent of the county's total 
agricultural output value. 


A chicken research society in Naian County. Jiangsu Province, provides ser- 
vice to 1,200 specialized households, including fine chicken breeds, incu- 

bators, feed, disease prevention, e;,% processing and marketing. The house- 
holds now raise nearly 400,000 chickens. 


Bao said more scientists and technicians were passing on their technical know- 
how to peasants, helping them increase their incomes. Zhang Wencai, an ex- 
pert on citrus planting, investigated Yunyang l’refecture in northern hubei 
Province and suggested that citrus fruit be produced in the area. The pre- 
fecture now harvests 4,000 tons of oranges a year. Zhang has also trained 

400 people in grafting for Yichang Prefecture. Yichang now has plantations 

of 240 hectares and produces 6,000 tons of oranges a year. 


Young, agro-teclnician Li Xiangling of Vabeiluo Village in southern Shandong 
Province, established a houselhold farm to breed fine crop strains. Last 
year, he provided local peasants with 10 tons of seeds. 
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Science and technology associations at the county and township levels have 
set up 12,000 one-year peasant technical schools with an enrollment of 1.2 
million people. They have also run 380,000 short-term courses training 45 
million peasants. 


Bao also called on the associations to provide technical guidance and con- 
sultancy service and spread popular science to aid the development of 


China's rural economy. 


Zhou Peiyuan, president of the China Association for Science and Technology, 
delivered the weeting's opening speech. 


CSO: 4010/60 
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RATIONAL DEVOLOPMENTS 


BRIEFS 


ACADEMY OF SCIENCES AWARD FUND--Beijing, 13 Jan (XINHUA)--The Chinese 
Academy of Sciences has set aside ten million yuan each year as a special 
fund to award scientists. In announcing the decision today, Lu Jianxi, its 
president, said it would begin this year. Lu said the fund would be used 
to award those who make contributions in major research projects. It would 
also aim to encourage promising young scientists displaying originality. 
The awards will be decided by the president himself and directors of the 
institutes. [Text] [Beijing XINHUA in English 1438 GMT 13 Jan 85 OW] 


CSO. 4610/60 
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APPLIED SCIENCE 


INSTITUTE OF SYSTEMS SCIENCE ESTABLISHED 


Shengyang XINXI YU KONGZHI /INFORMATION AND CONTROL/ in Chinese No 3, May 1984 
pp 57-58 


/article by Wang Enping 13769 1869 1627/: "The Institute of Systems Science"/ 


/Text/ The Institute of Systems Science was officially established in October 
1979 as approved by the State Council. It is a research institute dedicated 
to systems science and modern mathematics. 


When the institute was first founded, it had six research offices, i.e. office 
of control theory, office of operational mathematics, office of statistical 
mathematics, office of physical mathematics and office of fundamental mathe- 
matics. Comrade Guan Zhaozhi /7070 5128 4160/ (deceased) was the director and 
Comrades Wu Wenjun /0702 2429 0193/, Xu Guozhi /6079 0948 1807/ anc liu Fanfu 
/7579 0416 1133/ were the associate directors. In November 1983, the leadership 
was adjusted as approved by the Chinese Academy of Sciences. Comrade Wu Wenjun 
is the honorary director, Comrade Cheng Ping /2052 1627/ is the acting director, 
and Comrades Liu Yuanzhang /0491 3293 1728/ and Deng Chuhui /6772 6615 1741/ 
were associate directors. 


The entire institute has 148 people: 114 technical staff, 9 assistants in 
scientific research and 25 political workers for the Communist Party. In 
addition, there are 56 graduate students. Among the research staff members, 
there are seven research fellows: Wu Wenjun, Xu Guozhi, Liu Yuanzhang, Ding 
Xiaqi /0002 1115 3971/, Zhang Liqian /1728 6849 0578/, Sun Keding /L327 0344 
1353/ and Lin Qun /2651 5028/. There are 36 associate research fellows and 44 
assistant research fellows. 


The institute is in charge of editing the magazine "XITONG KEXUE YU SHUXUE" 
/SYSTEMS SCIENCE AND MATEHMATICS/ and collaborates with Huanan Institute of 
Engineering to edit "KONGZHI LILUN YU YINGYONG" /CONTROL THEORY AND APPLICATIONS/. 
They are both first class academic journals pub lished in Chinese and foreign 
languages and distributed in China as well as abroad. In addition, the journal 
"SHUXUE DE SHIJIAN YU RENSHI" / PRACTICE AND UNDERSTANDING OF MATHEMATICS/ 

edited by the Chinese Society of Mathematics also originates from this institute. 


The major directions of research of the Institute of Systems Science are in 
1. fundamental theory of systems and the study of optimized control, design 
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and information processing of systems, including fundamental theory of systems 
science, large-scale frontier weapon systems and associated theories in the 
identification, modeling, analvsis and overall control, concept and method of 
plan design, information acquisition and processing, and design and mathematical 
modeling of energy systems; 2. theory and method of systems management, 
including production analysis in economic planning as well as theory and method 
in overall quality management and system assurance; 3. machine verification of 
the mathematics; and 4. study of the theories and applications of modern 
mathematics. 


The research personnel at the Institute of Systems Science have obtained many 
Significant accomplishments over the years before and aiter the institute was 
founded. In the area of fundamental research, the study of quality and block 
exhibiting categories received a frist class national natural science award in 
1956. The monotone operator concept was first introduced to the world in 1956. 
The study of machine demonstration and machine invention has made great progress. 
We have already proved that our method not only can be applied to elementary 
geometry but aiso to major portions of differential geometry. The product of 
an arbitrary number of generalized functions is defined by a nonstandard 
analytical method. The concept of B, space was introduced and applied in the 
study of difference problem with strong nonlinear increments and quasi-linear 
parabolic equations. In the study of discontinuity, the presence of inhomo- 
geneous equations in a large range without any limiting initial data was 
discussed. Accelerated convergence calculation methods were investigated with 
responsive results. In the applied area, it collaborated with the Ministry of 
Aeronautics to study the theory of elastic control of tlight vehicles which 
received a second-class national award in natural science in 1980. The spectral 
theory of neutron transmission, performed’ in collaboration with the Ministry of 
Nuclear Industry, received a third-class national award in natural science in 
i980. The minimum treeform calculation was first introduced to the world by 
the institute. It was further developed into an optimized radical method for 
two finite quasi-intersecting matrices and provided a more reasonable definition 
of random control and random observation. In systems identification, the 
unknown coefficient matrix of a linear random control system was estimated. 
Probability was combined into differential equations to prove the consistency 
of the estimation. The institute was in charge of the overall design work for 
the control system of a computer aided design project which was assigned to 17 
units in China. In the triple design (i.e., systems design, parametric design 
and tolerance design) and statistic study, we solved some practical problems 
for the Hangzhou Television Set Plant by product design and obtained some 
obvious economic benefit. In the study of simultaneously allowed tolerance 
with multiple parameters, we obtained corresponding discriminating conditions. 
We are the first in China to study quality management and we are leading the 
nation in the expansion and popularization work. Furthermore, we provided the 
theoretical basis for practical applications. We offered a useful tool for 
scientific quality management in industry and led the trial work in key plants. 
In communicating with external units, we are the leading technical organization, 
In terms of further research, we cooperated with various defense industries 

and performed a great deal of studies in the areas of astronautics, aeronautics, 
and navigation. Four projects recevied third- and fourth-ciass awards issued 
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by the State Defense Commission and the defense industries. The project 
“Testing the Failure Rate of Electronic Elements" was completed in collaboration 
with the Ministry of Electronics Industry. It received a second-class award 
from the ministry in 1982. As a joint effort with the Institute of Chinese 
Herbal Medicine, the project “Analysis of Life and Survival Data" received a 
second-class national scientific and technical accomplishment award in 1980. 

The institute, together with other units, formulated over a dozen national 

and ministrial standards in statistical methods, quality management and relia- 
bility. Since 1960, the institute began the study of the preparation of investment 
productivity tables for the national economy. As a great joint effort with the 
Planning Commission, it designed and compiled the first such table for China. 

In the study of prediction of crops, we have obtained very satisfactory results 
with accuracies reaching three percent. 


Under the guidance of the lines of the 12th party Congress, all the research 
personnel at the Institute of Systems Science are conducting studies centered 
around the economy. It is believed that the institute will contribute even 
more to the four modernizations in China. 


12553 
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APPLIED SCIENCES 


SPACE INDUSTRY MINISTRY ENGINEERS DEVELOP SATELLITE IMAGERY PROCESSOR 
Hanezhou ZHEJIANG RIBAO in Chinese 28 Now 8&4 


[Photograph and caption] 





Engineers Hu Guohua (second from left), Yane Zhieui (left), and others of the 
Ministry of Space Industry's Beiline Environmental Research Institute have 
developed a Fourier analysis tex e ‘or Landsat imagery and a white light 
Fourier optical! satellite imagery processor, both of which have passed tech- 
nical certitication,. fhis technoloery represents a pioneer effort using 
state-of-che-art physics and optical methods to process satellite imagery. 
Ihe satellite imagery processor not ily hes the ability to process Landsat 
photography, it is also capable of processing electron microscope photographs 
wind Yer, photography for medical clence. 
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APPLIED SCIENCES 


ACADEMIC EXCHANGE CONFERENCE ON LIOUID ROCKET PROPULSION HELD 


Beijing YUHANG XUEBAO [JOURNAL OF CHINESE SOCIETY OF ASTRONAUTICS] in Chinese 
No 4, 31 Oct 84 p 119 


[Excerpt] The Chinese Society of Astronautics’ Professional Committee on 
Liquid Rocket Propulsion held its second academic exchange conference in 
Zhoushan Prefecture from 19-23 June 1984. The conference was arranged by the 
Shanghai Spaceflight Agency, with the 801 Institute doing the specific work. 
Attending the conference were 140 representatives and workers from 41 units 
including the Beijing Institute of Aeronautics, the National Defense Science 
and Technology University, the Harbin Industrial College, relevant departments 
of the Commission of Science, Technology and Industry for National Defense, 
institutes, factories and laboratories of the Ministry of Space Industry, and 
the Dalian Institute of Chemistry and Physics. Comrade Ren Xinmin, director 
of the Chinese Society of Astronautics also attended. 


The conference was convened upon the all-round success of the launching of 
China's first geosynchronous experimental communications satellite. The 
majority of the attendees have been fighting for many years on the frontline 

of this field and represent all levels of science and technology and expertise. 
As a result, all were happy to have this opportunity to sum up their experi- 
ences and toconduct an academic exchange. 


On the morning of 19 June, Comrade Yu Jun, deputy head of the Professional 
Committee, presided over the opening ceremonies and Deputy Director Comrade 
Sun J presenting the Liquid Rocket Propulsion Professional Committee 

md t aghai Spaceflight Agency officially convened the conference. A 
report on the observations made on a visit to Europe was given by Zhang Jiqing, 
head of the External Affairs Department of the Ministry of Space Industry. 

He spoke on the ministry's delegation’s visit to West Europe and voiced his 
own opinions and viewpoints on the present situation and future possibilities 
concerning international scholarly exchanges and S4T cooperation in the area 
of Liquid rocket propulsion. 


Professional exchanges at the conference went on for 2 days, with reports being 
read by 14 comrades. On 20 June, Ren Xinmin delivered a report on “Past 
Summing Up and Future Outlook.” He had high praise for the successful launch- 
ine of our experimental communications satellite and expounded his own opinions 
on the breakthrough in development of China's liquid rocket propulsion tech- 
nology as well as future developmental trends. He proposed increased 








cooperation with institutes of higher learning in furthering scientific 
research, cultivating talent, and organizing the compilation of scientific 
texts. 


On 21 June, separate group exchanges took place. In the 2-and-one-half-day 
period nearly 60 comrades delivered reports. 


CSO: 4008/109 
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APPLIED SCIENCES 


OVERVIEW OF OPTICAL FIBER SENSORS 


Shanghai ZHONGGUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese No 9, 1984 
pp 516-516 


[Article by Liao Yanbiao [1675 1693 1753] and Fan Chongcheng [5400 1504 3397] 
of Radio Electronics Department, Qinghua University: “Optical Fiber Sensors"] 


[Excerpt] Status of Development in the World 


Because of many unique advantages and a wide range of potential applications, 
optical fiber sensors are very attractive. They are being developed very 
rapidly. i: e 60-70 kinds of optical fiber sensors operating in the 
areas of nocttttienaracdynanics, acoustics, electricity, magnetism and 
nuclear physics. Various optical fiber sensors exist for physical quantities 
such as displacement, velocity, acceleration, pressure, liquid surface, flow 
rate, vibration, hydroacoustics, temperature, voltage, current, electric 
field, magnetic field and nuclear radiation. New sensing principles and ap- 
piications continue to emerge. Special optical fibers and devices for sens- 
ing are developed which improve the specifications of many optical fiber 


sensors (sometimes drastically). The specifications of some optical fiber 
sensors are shown in Table l. 


China began to get involved in the research of optical fiber sensors in the 
late 1970's and early 1980's. Some results have already been obtained. 
Optical fiber sensors which transmit light include: 


1. Portable Optical Fiber Temperature Gauge. It is based on the principle 
of optical detection of high temperature by transmitting the high temperature 
to be measured to a photoelectric detector through an optical fiber. This 
type of temperature gauge can be used in steel smelting electric furnaces 

and induction furnaces. Small batches are being produced at the present 
moment. 


2. Optical Fiber Sensor for Measuring Velocity of Solid Particles. Three 

0.2 mmdiameter optical fibers are placed in parallel in a 1 mm diameter stain- 
less steel tube. A prefocused light source is transmitted by the middle 
optical fiber. The optical fibers on either side are connected to photo- 
multipliers. When a particle flies across the probe, the end surface of the 
optical fiber can receive two sets of light reflection signals according to 
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the flow direction of the particle. The particle velocity V, can be found 
by measuring the transition time T, based on V, = L/@, (L is the gap). Be- 
cause the space between two optical fibers receiving light reflection sig- 
nals is only 0.2 mm and they are not susceptible to external electromagnetic 
field, signal conversion in these two channels is very coherent. This facil- 
itates the measurement and statistics of transition time a of the particle. 


3. Optical Fiber jensor for Measuring Voidage in Gas-Solid, Liquid-Solid 
Flows. The 2x2 mm” sensor probe surface is formed by 15 micron diameter 
optical fibers. The back ends of the fibers are divided into odd and even 
bundles for transmitting light source and receiving reflected light from the 
solid, respectively. It is capable of sensitivity resolving the voidage in 
a two phase flow, which can be calculated from volumetric expansion. This 
voidage sensor, together with the probability density analysis on random 
signals, is an effective means to detect the dynamic distribution of the 
solid phase and the structure of the reactor in a two phase flow. 


4. Optical Fiber Sensor for Pressure Pulses. This sensor measures a pulsed 
pressure through the change in reflected light intensity due to the bending 
of a film under pressure. It is highly sensitive and linear. The frequency 
response characteristics are good. 


5. Optical Fiber Sensor for Liquid Surface. China has already developed an 
optical fiber oil level meter to measure the height of liquid level in an 
oil barrel. It has also developed a right angle prism optical fiber sensor 
to measure a flowing interface of two phases. 


6. Optical Fiber Sensor for Sound Vibration. We have already developed an 
optical fiber grating hydrophone. The acoustic signal sensing part is a 
vibrating film which is in contact with a pair of gratings to modulate the 
constant light beam in the optical fiber. From 10 Hz-100 KHz in water, the 
sensitivity near the resonance of the film was found to be as high as 
3mV/pP, . In the 200-800 Hz range in air, the response is smooth and the 
sensitivity is around 300mV/pP.. 


In addition, we have also obtained some preliminary accomplishments in the 
research of optical fiber displacement sensors and optical fiber voltage 
sensors. 


China has also begun studying several other optical fiber sensors with some 
preliminary results. For example, the Chinese made single mode optical 

fiber was used to study the characteristics of the M-Z optical fiber inter- 
ferometer. The interference pattern is shown in Figure 6. It was used to 
study the temperature characteristics of several single mode optical fibers. 
The experimentally measured temperature sensitivity (115 rad/°C.m) is in 

good agreement with the theoretical value (104 rad/°C.m). The response rate 
to thermal radiation is 1.8 x 10°? rad/m.erg. We have also begun to investi- 
gate the polarization in a single mode optical fiber and the Faraday effect. 
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Figure 6. Interference Pattern of the Output of an 
M-Z Optical Fiber Interferometer. 


In order to promote the development of the optical fiber sensor technology 
in China, the State Science Commission held the "Discussion Meeting To 
Predict the Development and Applications of Optical Fiber Sensors" in Yang- 
zhou, Jiangsu in September 1983. Forty delegates from a totel of 24 units 
including related research institutes, application departments and higher 
learning institutions attended the meeting. This was the first national 
meeting in optical fiber sensor technology. The delegates enthusiastically 
discussed the status and trend of development of optical fiber sensor tech- 
nology in the world, the significance and focal points of development in 
China, and the requirements and necessary measures with regard to devices 
and materials. They also made suggestions correspondingly. 


Optical Fibers in Optical Fiber Sensors 


The majority of the optical fibers used in modulated and light transmitting 
optical fiber sensors is a conventional step type or gradually changing in- 
dex of refraction type multi-mode optical fibers. Optical fibers used in 
phase interference and variable polarization sensors, however, must satisfy 
special requirements. In a phase interference sensor, the polarization 
state of the optical fiber should remain unchanged. In a Faraday effect 
current sensor, however, the optical fiber should have a very low double 
refraction. It has been proven that although ordinary optical fibers can 
perform to some extent, the characteristics can be significantly improved 
by using optical fibers which satisfy these special requirements. 


In order to have the polarization state of a single mode optical fiber remain 
unchanged, it is possible to follow two plans. One is to have only one 
polarization state for propagation in the optical fiber. Furthermore, its 
perpendicular polarization state is cut off or seriously leaking. The other 
plan is to have drastically different propagation constants for two orthog- 
onal polarization states in the optical fiber. The wavelength is kept short 
to minimize energy exchange, i.e., the so-called double high refractivity 
optical fiber. Among them, the “penda" fiber by NTT in Japan and "bow" 

fiber reported by South Hampton University in the UK are better known. 
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Development Trend and Topics 


1. Market Prediction. There are several similar predictions. It is gener- 
ally believed that the annualized sales volume will increase by more than 

20 times in 1980-1990, exceeding 50-100 million dollars. Forty percent of 
them are acceleration (including rotation) sensors and 40 percent are pres- 
sure (including hydroacoustic) and radiation sensors. Temperature and other 
sensors are approximately 10 percent each. Gyroscopes acceleration meters, 
and hydrophones are directly related to the military and will become optical 
fiber sensors heavily invested by the defense department. 


2. Light transmitting and light intensity modulating sensors are simple and 
reliable. They can fully take advantage of the advantages of existing sens- 
ing and optical fiber transmission technology. They will be rapidly expand- 
ed and commercialized. 


3. More detailed investigations will be carried out on special optical 
fibers (including special structure and special coating fibers), special 
source and sourceless devices, weak signal detection, and integration of op- 
tical and electric circuits on the basis of the present foundation. 


4. Mechanistic Study on New Sensors. Based on the classification described 


above, many have just begun. Certain plans have not been started. There 
is a great deal of research and development work yet to be done. 
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RESEARCH, DEVELOPMENT OF OPTICAL COMMUNICATIONS IN CHINA 


Shanghai ZHONG GUO JIGUANG [CHINESE JOURNAL OF LASERS] in Chinese No 9, 1984 
pp 520-521, 519 


[Article by Feng Zhichao [7458 1807 6389] of the Chengdu Engineering 
Institute of Telecommunications: "Research and Development of Optical 
Communications in China"™] 


[Text] A new industrial revolution is being discussed in the world. Many 
people believe that this industrial revolution will be marked as a n°w 
information revolution and we are moving toward an information society. 
The information industry includes the generation, transmission, processing 
and display of information. Due to the development of optical fiber 
communications, the transmission of information may be revolutionized. 
Some people abroad even believe that the age of light is here, which will 
have a greater impact on the industry and on society than will elections. 


Optical communication is a new technology developed in the 1970's. In August 
1970, quartz optical fibers with a loss of 20dB/km were successfully developed 
in the U.S. It was a breakthrough over the high transmission-loss barrier. 
Since then, optical communications became very popular in the world. In 
1971, the Chinese Ministry of Electronics Industry (previously the Fourth 
Ministry of Machine Building) organized some units to begin research and 
development on optical fiber communications systems. After optical 
communications were determined to be a key national scientific research 
project in the 1978 National Science Conference, more departments were 
engaged in this project. The level of funding and technical effort increased 
by an order of magnitude. Relatively fast progress was made in the 
development of optical cables, emitters, lasers, detectors, passive devices 
and communications systems. Since 1979, over a dozen experimental optical 
fiber communications lines were installed in areas such as Beijing, Shanghai, 
Wuhan and Guilin. Many such lines have been integrated into telephone 
networks. For experimental purposes, these lines are in a variety of modes: 
analog, digital, short wavelength, long wavelength, with retransmitter and 
without retransmitter. They include: (1) the 120-line, 13.3-km-long, 
short-wavelength multi-mode telephone optical fiber system which connects 

the three cities in the Wuhan area across the Changjiang and the Hanshui. 

The system operates well and will be gradually extended to other major 

cities in China as optical cable retransmitting systems; (2) the 480-line, 
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1.3-micron multi-mode optical fiber system officially used in the Wuhan 
telecommunications network since the beginning of this year; (3) the 

12-km short-wavelength multimode optical fiber system, with a retransmitter, 
from the Beijing railroad station to the Second Plant of the Beijing Railroad 
Burea; (4) the 10.2-km, 1.3-micron multi-mode optical fiber system (without 
retransmitter) from the Beijing Station to Muxidi for testing color 
television analog transmission; and (5) the 5.4-km, short-wavelength 
multi-mode optical fiber system in Beijing Fangshan. These accomplishments 
indicate that China has already had the technology to build multi-mode 
optical fiber communciations systems, from overall design, optical fibers 
and cables, optoelectric devices, passive devices, optical terminals, 
electronic terminals and testing instruments to engineering design and 
construction. Moreover, it is moving toward practical applications. 
However, the gap between Chinese and advanced foreign standards is still 
huge. We are approximately at the mid-1970's level. 


From the viewpoint of the scientific development pattern, the short-wavelength 
multi-mode optical fiber system was the first developed. The standards for 

a short-wavelength multi-mode opticai fiber in China are: 3-4 dB/km in loss 
and 200-400 MHz/km in bandwidth. The parameters for foreign products are: 

2 dB/km in loss and a bandwidth >500 Miz/km. In addition to improving the 
reliability and performance of existing systems, we should also continue 

to develop long-wavelength multi-mode optical fiber systems. Furthermore, 

we will investigate long-wavelength single-mode optical fiber systems. 

The 1.55-micron optical fiber communications system is still in a development 
Stage abroad. Some people think that the 1.55-micron long-distance 
communications system is the mark of the fourth generation of optical 
communications tehcnology. The typical transmission loss of foreign commercial 
single-mode optical fibers if 0.45 dB/km at 1.3 micron, and 0.27-0.3 dB/km 

at 1.55 micron. The research-grade long-wavelength single-mode optical 

fiber in China has not reached the above standard. The research standard 

in the world is a loss of 0.16 dB/km at 1.55 micron. The longest record 

in using the long-wavelength, low-loss optical fiber in a transmission systen 
without a retransmitter in Japan is 134 km. The U.S. record for a high-speed 
optical fiber transmission system without a retransmitter is 119km at 
420MB/sec. Because a single-mode narrow-spectrum laser is used in this 
system, the transmission range at 420MB/sec is no longer limited by the 
dispersion but by the loss in the optical fiber. The longest public 

optical fiber communications line with retransmitters is the 607-km line 

from New York to Washington, D.C. This line was open for use in 1983. 


In addition to using the 1|1.3-micron system and developing the 1.55-micron 
system, there are longer-range plans abroad. The 4-10 micron, extremely 
low-loss middle-infrared optical fiber systems are under investigation. 
Fluoride optical fiber is a potential candidate in this wavelength range. 
Its loss is 10 to 100 times a greater loss than that of the oxide glass. 
However, there are still many problems to overcome to make the system 
practical. 
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China has the capability to manufacture optical cables. The added loss 
due to cable formation is?70.5dB/km. In the rest of the world, this added 
loss essentially does not exist. 


In the area of light sources used in optical fiber systems, short-wavelength 
light emitters and lasers are primarily used in Ching. The lifetime of 

a short-wavelength light emitters is greater than 10° hours and the lifetime 
of a laser in the laboratory is approximately 10,000 hours. The 1.3-micron 
emitter and laser have already been selected. However, their lifetimes 

are still to be improved. A great deal of effort is still required to 
bring the production of 1.3-micron lasters to the pilot-plant stage. 


Samples of 1.55-micron lasers have been fabricated in China. However, it 

is far from production and practical applications. Only a few companies 

in the world can produce this device. Furthermore, it is very expensive. 

For example, the Transatlantic Tat-8 undersea optical cable project is 
scheduied to be in service in i988. Currently, it is planned to use the 
1.3-micron laser. Technically, a retransmitter will be required every 

40 km. In order to increase the distance between two retransmitters, the 
system will convert to 1.55 microns because the 1.55-micron devices will 
gradually be perfected and prices will come down. Single-mode long-wavelength 
laster devices are yet to be developed in China. 


In the area of detectors used in opticai fiber systems, the Si-APD detector 

is in the pilot production stage. The design of the Ge-PIN detector is 

already fixed. Some progress has been made in the Ge-APD detector. Samples of 
PIN long-wavelength detectors are made of III and IV group elements. The 
reliability of these devices must stil! be further improved. The character- 
istics must also be further upgraded. In addition, we must also develop 

group III and IV PIN-FET detectors. 


As a wide-bandwidth communications system, in addition to its superior 
performance, the optical fiber system is also becoming more competitive 

in terms of cost. Because the optical fiber cables and devices are stil] 

in a development or research stage in China, it is still hard to compete 
with other communications system costs effectively. However, the trend 

in future development is clear in the world. In the U.S., the cost for 

a 64-km, 2.3-mB/sec communications system is lower than that of a coaxial 
cable system based on a 1977 comparison. The ratio is approximately 1:1.2. 
It also weighs much less. Since then, the cost of optical fiber systems 
decreases and that of coaxial cable systems increase every year. The optical 


fiber system is becoming economically more favorable. 

As compared to a microwave communications system, the operating cost of an 
optical fiber system per month per tine is very close to, but slightly higher 
than, that of microwave. Taking into account the fact that the cost of an 


optical fiber system is going down and that of a microwave svstem is going 
up, it will soon become economically superior. Furthermore, microwaves 
cannot be transmitted across the ocean while an optical cable can so transmit. 








As compared to satellite communications, the cost of operating an optical 
fiber communications line per month is lower, at a distance of under 300 km. 
In other words, it is economically favorable as compared to satellite 
communications in short distance. This is because the cost of satellite 
communications is independent of distance while the cost of optical fiber 
communications increases exponentially with distance. As the cost of 
optical fiber communications decreases, it is projected that optical fiber 
communications will be cheaper than satellite communications within 800 kn. 
For long distances, we cannot make our judgment based totally on economic 
considerations. This is because the capacity of the geosynchronous orbit 
is limited. Despite the fact that the angular space between satellites 
has been reduced from 4° to 2° to accommodate two times the number of 
satellites, the line congestion problem still exists. One solution is 

to limit the point-to-point satellite line to direct communications 
between moving objects such as airplanes and ships because optical fiber 
communications cannot handle it. Optical fibers and cables will handle 
fixed-location communications. 


As the information society arrives and grows, optical fiber communications 
will enter our homes. Various information services will be brought in our 
homes through optical fiber systems, including video telephone conferences, 
information retrieval from data banks, teaching, question and answer 
sessions, etc. 


12553 
CSO: 4008/47 


56 








JPRS-CST-85-004 
5 February 1985 


APPLIED SCIENCES 


UNDERWATER ACOUSTICS EXPERT PROFILED 
Beijing RENMIN RIBAO in Chinese 14 Jun 84 p 5 


{Article by Chen Dongwen [7115 2639 2429]: "Tracking Sound Waves in the Sea; 
Noting the Underwater Acoustics Expert Zhang Renhe"] 


[Text] for over 20 years now, Zhang Renhe [1728 0088 0735], researcher at the 
CAS Acoustics Institute, has commanded attention with his achievements in both 
theoretical and experimental research on the sea. Ile has organized and taken 
part in more than 60 experiments at sea, has written more than 30,000 words 

in reporting these experiments, and has authored 30 articles in the public 
scholarly literature. Moreover, he has won two National Science Plenary Awards 
in succession, the CAS Second Class Achievement Award twice, as well as two 
Third Class Awards. In 1982, he and a colleague co-authored a book, ‘Shallow 
Water Sound Waves,’ which was awarded the National Natural Science Second Class 
Award. 


Zhang Kenhe is 46 years of age this year. In 1958, after graduating from the 
Physics Department of Beijing University, he arrived at the South China Sea to 
join China's just-established underwater acoustics research contingent. 


What do men use to measure the vast ocean depths? Electromagnetic waves won't 
do. This is because they can be very quickly absorbed by the clectrical con- 
ductivity of sea water; Light waves are also unsatisfactory, for they are 
rapidly attenuated upon entering the water. Only sound waves have good propa- 
gation properties in water. Underwater acoustics then, is a practical and yet 
unfamiliar newly emerging field of science. 


Zhang Renhe, under the leadership of the famous acoustic scientist Professor 
Wang Dezhao [3076 1795 2507], pursued the laws pertaining to the radiation, 
propagation and reception of sound waves in water. At that time, every kind 
of instrument and equipment here was completely backward. Seeking a substi- 
tute for costly deepwater explosions, Zhang Renhe went into a plant and de- 
signed for production a low cost, high precision detonator capable of deter- 
mining various depths of underwater signal flares. He also employed moving 
individual hydrophones in place of the conventional method used abroad: the 
long wire array, which was high in cost and difficult to debug. With this new 
method, he obtained good results in experiments concerned with the propagation 
of signals in shallow water. 
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After he had deen involved for a long time in intense study of deep water 
acoustic theory, Zhang Renhe proposed a reverse point and convergent area 
theory. This is to say, that sound waves propagated in deep water, because 
they follow a zigzag route, reversing direction, will at some places cause 
the energy propagated along their dissimilar paths to converge. Moreover, 
he used a general integral method he himself created to solve the problem of 
calculating the acoustic field. In accordance with this theory, he specu- 
lated that a very strong reverse point convergence field existed in the deep 
waters of China's South China Sea. This was a bold prediction! In 1978, 
this scientific prediction was verified in China's first large deep water 
acoustical experiment. Experts recognize this result as a breakthrough in 
underwater acoustics theory, with considerable practical value: it could 

be useful for surveying the oceans, investigating aquatic products and re- 
sources, deep sea landforms, offshore oil and manganese ore, etc. It could 
also have important significance for medium- and long-range weather fore- 
casting and national defense. Last September, he led still another deep sea 
experiment, obtaining for the first time in China systematic and complete ex- 
perimental data on deep sea sound channels, in order to open up the ocean 
for development and to make a contribution to construction of the national 
defense. 


12625 
CSO: 4008/41 


58 








JPRS-CST-85-004 
5 February 1985 


APPLIED SCIENCES 


ESTIMATING RADIOACTIVE DOSE RATE ON GROUND FOLLOWING NUCLEAR EXPLOSION 
Taiyuan FUSHE FANGHU [RADIATION PROTECTION] in Chinese No 6, Nov 84 pp 470-474 


{Article by Li Yongjin [2621 3057 3160]: “Empirical Formulae for Estimating 
Ground Dosage Rate and Cumulative Dosage in Areas Contaminated by Nuclear 
Blasts and Their Application™] 


[Text] I. Empirical Formula for Estimating Ground Dosage Rate in Areas 
Contaminated by Nuclear Blasts 


The ground dosage rate of a nuclear weapon's ground blast area or the area 
of a surface or air blast cloud remnants within 1 hour after the blast 
decays as the post blast time increases approximately in accordance with 
the law of babei [0360 0223], i.e., as the post-blast time increases to 
8-fold, the ground dosage rate drops to one-tenth; because | hour and one- 
half year after the blast, it decays as the post-blast time increases 
approximately in accordance with the law of liubei [0362 0223], i.e., as 
the post-blast time increases to six-fold, the ground dosage rate drops to 
one-tenth. If the ground dosage rate in a place 1 hour after a blast is 
Pi, then the ground dosage rate P(t) of that place 1 hour after the blast 
is expressed as: 


P(t) =K,(t)P, 0<t<]1 (1) 
K.«) ee 
P(t) =K,(1)P, 1 <1< 4380 (2) 
K,(1t) Oe 


in which Kg(t) and Kg(t) are called the ground dosage rate decay coeffici- 
ent and both are functions of the post-blast time t. 


The decay of the ground dosage rate of the blast area of the air explosion 


of a nuclear weapon as the post-blast time increases follows another law 
and the relationship between its P(t) and P, is: 


P(t) = Kyig(t)P, (3) 
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in which Kag(t) is the decay coefficient of the ground design rate in the 
blast area of an air explosion of a nuclear weapon, and it is a function of 


the blast-time t. 








Table 1. Measured Values of K,,(t) 

t (hours) | 0.2 0.3 O.5 0.7 
Kan | 4.4 1.7 1.1 1.1 
t (hours) 6.0 7.0 10.0 15.0 
Kan x 10 4.5 4.0 3.0 2.0 
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Note: Errors in data in the table do not exceed 15 percent. 
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We have arranged the measured values of Kag(t) in Table |. 


Curve of decay coefficients of ground dosage rate in suclear 
blast contamination area. 








If formulae (1), (2), and (3) are plotted separately on double logarithmic 
coordinate paper, with the post-blast time t (hours) as the ebcissa, Ky (t) 
and Kg(t) are two straight lines of different slopes but K,ag(t) is a curve 
(see Figure 1). If the Kag(t) curve is approximate by 5 appropriate line 
segment fragments, than an approximate expression of Kag(t) is obtained. 


0.026:-* ** 0.2<1<0.25 
0.461~*- *? 0.25<1<0.4 
K..(t) = ‘Seedinge 0.4cI<s (3-1) 
2. 466°% 9° 4<1<33 
316:-*- * {33 


Comparing the calculated values of Kag(t) obtained from formula (3.1) and 
the measured values in Table 1 can provide the relative error between the 
calculated values and the measured values. The results are in Table ?. 
Because the ground contamination of an air-blast blast area is generally 
light, the ground dosage rate is lower, therefore, we compare only some 
values within 50 hours after the blast to estimate the range of error of 
Rap (t) calculated values. 


Table 2. Relative Error 4 Between Some Calculated and Measured Values of Kap 


t, hours 0.2 0.3 0.5 0.7 1.0 1.5 , 3 4 


| 
S,. percent! 0.23 5.4 15 4.2 2.3 1.4 4.0 12 
——————S iniepeeneennpeURenEeEEnREdREERIE aii — 2 
t. hours | 5 6 7 10 15 20 0 40 50 


From Table 2 it can be seen that in comparing the results obtained from 
calculations using Kap expression (3.1) with the measured values, except 
for errors which exceed 10 percent around 0.5 hours after the blast, within 
50 hours after the blast, the other time errors ire all under 10 percent. 


It. Empirical Formula for Estimating Cumulative Dosage Rate of the 
Contamination Area of a Nuclear Blast 


li. Ground blast blast area or area of ground or air blast cloud remnants. 
If 1 howr or t hours after the explosion of a nuclear weapon the ground 
dosage rate of a place in the contaminated area are P, and P (t), respec- 
tively, and personnel begin to remain in that place t hours after the blast, 
then the lone-term cumulative dosage D,(t) can be expressed as: 
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ind the long-term cumulative dosage acquired by starting to remain 
ti.(ty,> t.) hours after the blast is the cumulative dosage D acquired 
b*b a tab 

in the time beginning at t.and ending at tp. 


D..y=(Ts(t.) -— Tey) 3 -P i (6) 


3}. Estimating the permissible remaining time. When the surface dosage 
rate P,; at 1 hour after the blast and the time tz of beginning to remain 
ire known, the following relationship can be established for a specified 
permissible dosage Dy: 


D,= rT. -TeC »1-P. 


D. (7) 


Tete, ) and t, can be found from the ta, Dp, and Py already known, t}~-tqa is 
the predicted permissible remaining time. 


‘he author expresses heartfelt thanks to Professor Wu Dechang [0702 1795 
1490] and Comrade Deng Wenzhong [6772 2429 1813] for reading this article 
ind for proposing important ideas on its revision. 
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CHINA ENTERS ERA OF SPACE TECHNOLOGY 


Beijing HANGKONG ZHISHI [AEROSPACE KNOWLEDGE MAGAZINE] in Chinese No 1l, 6 Nov 
84 pp 2-3 


[Article by Sun Jiadong [1327 1367 2767], Dean of the Chinese Aerospace Tech- 
nology Institute: “China Has Entered the Era of Space Technology"] 


[Text] China is a nation with a long cultura! history and is also the home of 
the rocket. Over 700 years ago, the principles of China's manufacture of roc- 
kets was transmitted to the West and became an important intermediary for cul- 
tural and technical exchange between East and West. However, in the modern 

era, when many countries in the world began to develop modern rocket technology, 
Old China was still under the reactionary control of imperialism, feudalism, 

and bureaucratism, and science and technology became progressively more back- 
ward so naturally rocket technology and the aerospace industry could not be 
developed either. 


Not long after New China was established, China began to develop sounding roc- 
kets, and under the unified leadership of the CPC and the people's government, 
began with training personnel and building agencies and to make development of 
China's aerospace activity an important part of China's scientific and techno- 
logical plans, and special agencies undertook the research and development, 
testing, production and launching of rockets and artificial satellites. The 
liberated Chiaese people, with high aspirations and capability, would certainly 
send a Chinese designed and manufactured rocket into the skies for the greater 
glory of the motherland and to bring credit to the Chinese people! In June 
1964 the first rocket developed by China shot into the sky, the test was a com- 
plete success and the first glorious page was written in the history of China's 
development of ballistic missiles. 


Large-scale rocket boosters are a precondition for develoning space science. 

In the late sixties, China developed intermediate-range and medium- and long- 
range launch vehicles. In the spring of 1970 China used a three-stage booster 
to put a satellite into near-earth orbit. In the mid-seventies China developed 
another new carrier rocket which could put a satellite weighing about 1,200 kg 
into near-earth orbit. In October 1972 a submarine underwater was used to 
launch a carrier rocket towards a designated area at sea and achieved complete 
success indicating that there were new developments in China's carrier rockets. 
In the late seventies China began to develop a new large-scale rocket to launch 
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geostationary satellites and near earth orbit large-scale vehicles and take 
better advantage of outer space to enrich the people. On 8 April 1984 using 
this launch vehicle, China successfully put its first geostationary experimental! 
communications satellite into orbit. 


In the mid-sixties, China began to formulate space plans for developing and 
launching artificial earth satellites and on 24 April 1970 China's first arti- 
ficial earth satellite was successfully launched. From development to launch 
took only 5 years. China's first artificial earth satellite's operating orbit's 
nearest point to the earth was 493 km and its farthest point, 2,384 km, the 
plane of the orbit was at an angle of 69° 30' from the plane of the equator, 
the time required to circle the earth once was 114 minutes, and the satellite 
weighed 173 kg. This satellite broadcast the song "The East Is Red" on a fre- 
quency of 20.009 megacycles and listeners in many of the countries of the world 
could hear these moving sounds. This showed that although China began devel- 
oping artificial satellites late, as long as we kept on our own path and used 
methods suited to China's actual conditions, we could master the latest world 
science and technology. The successful launch of this satellite was an excel- 
lent beginning to the development of China's space science and technology. 


On 3 March 1971 China successfully launched a second artificial satellite. 

The satellite weighed 221 kg. The satellite's operating orbit's nearest point 
to the earth was 266 km, farthest point, 1,826 km, the plane of the orbit was 
at an angle of 69° 54" from the plane of the equator, and it took 106 minutes 
to circle the earth once. This satellite operated normally in space for over 
8 years constantly sending back to earth scientific experiment data so that 
for the first time China used an artificial satellite to obtain physical data 
on space. The satellite's power supply system, telemetry system, and active 
temperature control system greatly exceeded the original design norms and pro- 
vided valuable materials and experience for the design of China's future long 
life satellites. 


On 26 November 1975 China launched its first recoverable artificial earth satel- 
lite. The satellite's operating orbit's perigee was 173 km and the apogee was 
483 km, the plane of the orbit was at an angle of 63° from the plane of the 
equator, and it took 91 minutes to circle the earth once. After operating for 

3 days and completing its scientific experiment tasks, the satellite safely 
returned to ground in the ancestral land according to predetermined plan and 
place. After this, China launched two more artificial earth satellites and 

two scientific experiment satellites. These satellites were all recovered 
according to predetermined plan and location. 


Satellite recovery technology is a complex engineering system. Only a very 

few countries have been able to master recovery technology now. For the satel- 
lite to return to the surface according to the predetermined time and route, 

it is necessary to accurately control the satellite's reentry angle and the 
firing time of the retro-rockets and this requires that the surface and on- 
board program control be accurate and error-free. China can recover accurately 
many times and in densely populated areas which shows that China had made new 
breakthroughs in orbit control technology, retro-rockets, heat-resistant tech- 
nology, and recovery technology. 
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On 20 September 1981, for the first time China used a large-scale booster 
put into earth orbit three scientific experiment satellites for different app!i- 
cations, becoming one of the few nations in the world who had mastered “mu!ti- 
ple satellites in one rocket" technology. During their period of operation 
the satellites sent a great quantity of scientific test data back to the sur- 
face, which has important significance for China's space physics research and 
the further development of space technology. 


On 8 April 1984 China launched a geostationary experimental communications satel- 


lite. The satellite is stationed above the equator at 125° east longitude. 
The launching of this communications satellite greatly improved the existing 
state of China's domestic communications, television, and broadcasting and made 
a contribution to raising the level of the Chinese people's material and cul- 
tural life. The communications satellite which China developed was an enormous 
and complex project involving five major systems of the satellite itself, the 
launch vehicle, the test launch site, surface measurement and control, and the 
satellite communications station. The satellite itself involved 10 subsystems 
of structure, power source, control, communications, telemetry, remote control, 
tracking, antenna, temperature control, and apogee motor. The satellite itself 
far surpassed the level of satellites launched before in China whether in terms 
of technical performance and functions or in terms of technical demands of the 
satellite launch, testing, measurement and control, and tracking systems. The 
television pictures and the telephone sounds which it relays are clear and life- 
like. 


In the process of developing the artificial satellites, the scientific and 
technical personnel of departments concerned relied on their own intelligence 
and wisdom to build environmental simulation test equipment, including equip- 
ment which simulates the vibration, shock, centrifugal force and noise of a 
satellite launch environment and large-scale thermal vacuum test equipment 
simulating the orbital flight environment. In the process of developing and 
launching satellites, various fundamental work and technicalresearch were also 
emphasized, such as research and application on composite materials and ablative 
materials and research and application of passive and active temperature contro! 
technology. In satellite attitude control several stability systems using new 
technology were adopted. In terms of energy, chemical power supplies and physi- 
cal power supplies were developed. 


China built complete launch and measuring facilities for the satellite launch 
testing. Before the satellite went into orbit, there were appropriate tracking 
and telemetry and remote control techniques which could monitor the work of 

the rocket and the satellite in a timely fashion. We have basically built a 
domestic satellite measurement and control network. This includes measurement 
and control center, auxiliary measurement and control stations and observation 
and measurement stations distributed throughout the country and ocecan-going 
tracking and measurement vessels. The entire measurement and control network 
is equipped with electronic computers, telemetry, remote control, tracking, 
data transmission and communications equipment developed in China. 


In the application of space science and technology we have also made some 
respectable achievements. In land resource surveys, forestry monitoring, 
regional geology, hydrographic surveys, earthquake forecasting, marine and 
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environmental monitoring, and archaeology, preliminary results have been 
obtained. For example, the satellites have been used to survey the movements 
of the three silty rivers--Huang He, Luan He, and Hai He--and the interactions 
between them and has provided important materials to clarify the laws of the 
flow systems within the Bohai Gulf and resolve such questions as the return 
flow of mud and sand in Xingang, Tianjin. Because the ruins of the Summer 
Palace burned by the allied armies of England, France and six other countries 
the year they invaded Beijing were covered by soil they were very hard to dis- 
tinguish, but through satellite survey their outlines and the ruins of the 
buildings within the Summer Palace could be seen clearly. 


For over 10 years, we have made encouraging progress in research on outer space. 
Research has been conducted on cosmic rays, the geomagnetic field, the iono- 
sphere, atmospheric density, solar X-rays, particle radiation, infrared radia- 
tion and space physics and the living environment in space and much data of 
practical value has been obtained. 


In developing China's space science, we have maintained a policy of independence 
and self-reliance but at the same time we have actively launched cooperation 

and exchanges in space science with other countries. We have participated in 
international communications satellite organizations, international marine satel- 
lite organizations and international astronaut federation and we have also 
engaged in technical cooperation with the Federal Republic of Germany, France, 
Japan, and the United States and with regional organizations. From May 1978 

to September 1979 in cooperation with France and the Federal Republic of 
Germany we used the “Symphonie” satellite to carry out joint tests. In 1983 in 
cooperation with Italy, we used the "Sirius" satellite to carry out joint tests. 
This activity promoted international contacts and promoted international coop- 
eration in space technology. 


In the past 20 years and more, relying on China's own strength we have made 
such great progress in the space industry because we have a superior socialist 
system, the vigorous cooperation of all departments in the country, and a 
superior corps of scientists and technicians. In the space industry corps there 
are a group of old specialists who have made important contributions to China's 
space industry. They have whole-heartedly thrown themselves into work to 
develop China's space industry, conscientiously and indomitably put in an enor- 
mous amount of hard work and made a first class achievement to the development 
of China's space industry. On the space industry front there are also the 
middle-aged specialists who were trained by New China who have doneworld class 
work in developing China's space science and technology. On China's space 
industry front there is also a large group of cadres and workers who have 
struggled shoulder-to-shoulder with scientists and technicians. With an atti- 
tude of being their own masters, they have whole-heartedly cooperated with the 
broad scientists and technicians, overcome difficulties and tackled key prob- 
lems, courageously created, bravely innovated, and have given the full measure 
of their important strength to the development of the space industry. 


Although China's space industry has developed rapidly and made great achieve- 
ments, in view of the fact that China is a large country with a population of 
1 billion and the demands of the four modernizations, it is still not enough. 
When compared to the advanced technical level of the developed countries, there 
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are still great gaps. However, we firmly believe that if the scientists, tech- 
nicians, cadres and workers involved in the space industry more conscientiously 
implement the party's lines, principles, and policies, uphold the creative 
spirit of self-reliance and hard work to make the country strong, China's space 
industry in the future will certain make even greater progress. Space tech- 
nology is an important part of the new technological revolution in the contem- 
porary world. Those engaged in building the space industry certainly will not 
let the ancestral country and people down, and will make the appropriate contri- 
bution to the development of China's space industry, and the realization of 

the great goal of building the great ancestral country! 


8226 
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NEW STEEL ROD WELDING TECHNIQUE 
Beijing RENMIN RIBAO in Chinese 20 Sep 84 p 5 


{Article by Cui Hongchao [1508 7703 6389] of Beijing Academy of Architectural 
Design: “New Steel Rod Welding Technique" |] 


[Text] Editor's Note: After the article "Improved Steel 
Reinforced Concrete Technology," which this paper carried 
as its ‘Fields of Science” feature No 26, we received let- 
ters from several construction and design units on the front 
lines of basic construction. These letters, besides expres- 
sing interest in and support for the new techniques, also 
raised some questions. In keeping with the needs of our 
readers, we asked the writer of the origizal article to 
write a simplified introduction to she gas melting pres- 
sure welding technique. 


The gas melting pressure welding technique is characterized by simple equipment, 
low cost, convenience of operation, cconomical use of stcel and stability of 
welding quality. 


Concisely put, this technique's process is: flame from oxygen and acetylene 

or other combustible fuel combination is applied to the end of the steel rod 

to be welded, and heated to the melting point. At the same time, a hydraulic 
pump-driven clamp is applied to the two rods, increasing the pressure of one 

against the other. After the steel rods are melted together the fire is ex- 

tinguished, and the welding is finished. 


The gas melting pressure welding device is in two parts: (1) the heating unit, 
composed of a gas welder using an oxy-acetylene container and a porous jet 
welding gun. The tips of the welding gun are formed in an arc, having 4 to 

18 jet nozzles. These nozzles surround the steel rods to be welded, apply 
flame from all sides toward the center, and distribute the heat evenly on the 
rods. Determination of the welding gun's model and the number of jet nozzles 
is made according to the diameter of the steel rods to be welded: if the rods 
diameter is 25 mm then four nozzles are used; if the rods are 40 mm then 16 
nozzles are used. (2) The pressure unit, powered by a motor driven or man- 
ually operated hydraulic pump, with a flexible pipe linked to a cylindrical 
tube. One end of the cylindrical tube is outfitted with a fixed clamp, while 
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the other end has a piston linked with a movable clamp. These two clamps eac! 
hold fast a separate one of the two rods to be welded. After the pressure is 
increased with an oil pump, the movable clamp can be slid along the piston 

towards the faxed clamp, increasing the pressure on the steel rods. When 

welding is completed, a spring inside the cylindrical tube returns the movable 
clamp to its original position. There is also a version cf the device in which 
the heating and pressure are totally automatic. 


Essentials of this technology are: the temperature of the pressure linking 
section at its center is in the neighboghood of 1200 to 1500 degrees centi- 
grade, with a pressure of 300 kg per cm” exerted on the steel rods. The type 
of pressure and heat are selected according to the quality and diameter of 

the steel rods. The ends of the steel rods must be free of rust, oil or 
paint, and should be ground smooth. The section close to the pressure connec- 
tion must be free of any defects. The jet nozzles must be at an appropriate 
distance from the steel rods, with the distance adjusted according to the 
rods’ diameter. The diameter of the nozzles’ opening is usually 1.5 mm, with 
the gas spurting at a speed of about 130 meters per second. 


The quipment and operation of gas melting pressure welding are very simple 


However, since the connecting strength of steel rods directly influences 
constructior safety, the quality requirements are exceptionally critical. 


12625 
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OH-ARC WELDING ACHIEVEMENT DISCUSSED 


0 
75 
‘ 
J 


Beijing GUANGMING RIBAO in Chinese 2! S« 


|\Article by Zeng Min [2582 2404]: "Pan Jiluan and His Research CGroup”| 

| Text | A ma jor scientif ix j compli ment has stirred the we lding community 
in the world. It is the QH-ARC welding arc control theory and its power 
supply control system. This accomplishment received the 1984 National 
Science and Technology Invention First Class Award and became the highest 
such award ever given to an institution of higher learning in China. 

The person responsible tor this technical invention is Chinese welding 
expert Prof Pan Jiluan [3382 /139 7019! otf the Oinghua University Welding 
Laboratory. 


As the economy in China grows, the requirements on welded structures are 


ilso getting higher and higher. onventional welding techniques can no 
longer suit the needs of modern industries. Pan Jiluan personally witnessed 
many products being scrapped in production and many accidents occurring due 
to the low welding quality in certain industrial containers and pipes. The 
working condition for welders was a! ery poor. Sometimes they hed to 

wear asbestos clothing to work in a high-temperature vessel at 200-300°C. 

\s a welding expert and the president of the Chinese Welding Soclety, 
Professor Pan's heart sank when he reviewed this situation. However, he also 
realized that it was not an casy task to solve such a technical difficulty. 
Even in the U.S., conventional welding techniques are still being employed. 


In 1978, Pan and his colleagues draited mbious and realistic plan to 
jutomate large-structure welding in th eld in 15 years. They paid 
ttention to the progress of research in this area in the rest of the world, 
but refused to follow the trend. Pan and his group worked hard for years 
ind successfully developed the irst-generation new welding arc control 
method. Thus, the power supp for welding could be automatically 
ontrolled. Experts had certified that this method had reached an advanced 
level in the world. In i981, Pan pr ited a related academic paper at 

in international welding societ nceting which stirred up the welding 
community. Welding experts [1 weden immediately realized the industrial 
value of this Chinese research accomplishment and signed a contract to 
introduce this new technology to Swed 








Pan and colleagues were not satisfied with the results already obtained. 
They continued to design and experiment. Finally, they successfully 
developed the second and third generations of arc control methods. They wer« 
handed over to the Tianjing Welder Plant for production in 1982. This new 
welding technology is a breakthrough from the conventional welding theory 
and technique. It enables the workers to get away from manual operations. 
Thus, the welding process is fully automated. In welding a special structure, 
the workers are no longer required to work inside a high-temperature vesse!. 
The microcomputer-controlled electric power supply welding system can obtain 
the ideal weld quality. Before this invention, the Chinese government had 
to import welding equipment in order to ensure the welding quality in key 
engineering projects. An imported welder cost over $300,000 in foreign 
exchange. 


Pan is an academic research leader who knows how to put together a group of 
people with different experiences, personalities and specialties. He has 
created many opportunities to send his assistants abroad for study or 
observation. In order to catch up with new knowledge, he very frequently 
joins young students in lectures on courses such as modern control 
techniques, microelectronic technology and computer technology. Pan is also 
aman of action. He will not ignore a minor detail such as an oil spot 

on a welding wire in order to obtain accurate results in an experiment. 

He sometimes participates in such activities with the rest o: the group. 

On New Year's Eve 1983, while students were singing and dancing in the 
classroom on the third floor of the welding building at Qinghua University, 
he was concentrating on producing the microcomputer keyboard in a second-floor 
laboratory to welcome the New Year. 


12553 
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REFLECTOR FOR LARCEST TELESCOPE PASSES TUSTS 
(W071333 Beijing XINHUA in English 0819 CMT 7 Dec 84 


[Text] Nanjing, 7 Dec (XINHUA)--A 2.2 meter-diameter reflector for China's 
largest reflecting telescope has passed all technical tests carried out by 
the Nanjing branch of the Chinese Academy of Sciences. 


It is China's largest semi-finished piece of (?an optical) material called 
microcrystalline glass, which can withstand great changes in temperature. 


The Ulass, polished by the Shanghai Xinhu Class factory, will be built into 
the new telescope at the beijing Observatory. 


Can ‘uxi, an expert on optical materials and a division member of the Chinese 
Academy said that this is a major breakthrough in optical material production. 
China was the fourth country to produce such glass, after the U.5.. Tederal 
Germany and the Soviet Union, he added. 


Liao fin,rone, an en,ineer of Shanghai “inhu Glass Factory, and his collearcues 
who were asked by the Chinese Acadewy in 1975 to prepare for microcrystalline 


glass production, have so far made 12 pieces. 


Xiao said microcrystalline plass could also be used in other measurement anc 
precision instruments. 


CS0U: 4010/62 
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CENTRAL SOUTH CHINA SEA SURVEY--Guangzhou, 7 Jan (XINGIUA)--Clinese scicn- 
tists have just completed a 2)-month survey of the centra)] areca of the South 
China Sea. In six voyages covering 35,000 nautical miles, the scientists 
collected data on hydrology, chemistry, geology, metcorolory and aquatic 
life, and completed soundings over an area of 640,900 square kilometers. 
Located where the geological plates of the Indian Ocean, the Pacific Ocean 
and the Eurasian land mass join, the South China Seca abounds in resources 
and is a fertile area for studies of basic feological theory. [Text] 
(Beijing XINWUA in Inplish 0637 GMT 7 Jan 55 OW] 


CSO. 4010/62 
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PUBLIC HEALTH MINISTER CONCLUDES HAINAN INSPECTION TOUR 
HKO30926 Haikou Hainan Island Service in Mandarin 0400 GMT 3 Jan 85 


[Excerpts] After concluding a 9-day inspection of Hainan District, Cui Yueli, 
minister of public health, and his party left Hainan for Guangzhou yesterday. 


Comrade Cui Yueli went to Haikou, Qiongshan, Wenchang, Qionghai, Wanning, 
Tunchang, Sanya, Baoting, Qiongzhong, and Tongzha to inspect medical and public 
health work in 32 grassroots medical units, including the Hainan People's 
Hospital, the Medical Science Department of Hainan University, the Hainan Leprosy 
Hospital, the epidemic prevention station of the Hainan Li and Miao Autonomous 
Prefectural Hospital, people's hospitals in Wenchang, Qonghai, and Tunchang 
Counties, (Maoyang) clinic in Qiongzhong County, and (Xianghui) ccoperative 
medical station in Baoting County. 


On 1 January, before leaving Hainan, Minister Cui held a meeting attended by 
some 250 people, including responsible persons of all medical and public health 
departments from all localities in the district, and specialists and scholars, 
at which they put forth suggestions on how to develop medical and public health 
work in the district. 


Comrade Cui Yueli expressed the hope that medical and public health departments 
in the district will continue to eliminate leftist influences and boldly reform 
the personnel, financial, and management systems in the medical and pubi.c health 
departments. 


Comrade Cui Yueli said that Hainan should attach importance to cultivat ng 
talented people and establish a medical science research base with a relatively 
high level. 


Comrade Cui Yueli suggested that more traditional Chinese medical science 
hospitals be established in Hainan, and one such hospital should be estab! ished 
in each county if possible. 


He said that it is necessary to make full use of Hainan'’s natural resources to 
vigorously develop the production of nanyao [southern medicine] and vigorously 
expand the areas for growing nanyao. Nanyao plantations should be set up to 
meet the needs of domestic and overseas markets. 


On the prevention of diseases, Comrade Cui Yueli pointed out that Hiinen Island 
has achieved gratifying results in this aspect but the level of the masses in 
medical and public health knowledge is still very low. In the future it is 
necessary to give much publicity to medical and public health knowled e¢ so that 
every one will have medical and public health knowledge, pay attention to health, 
md prevent diseases. 
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PATRIOTIC HEALTH MOVEMENT--Station reporter (Xu Yazhen) learned from the 
national cenference which o»vened yesterday to exchange experience on patriotic 
health movement work that the mass movement has spread from large and medium- 
Sized ciries to counties, rural villages, and remote and border areas. The 
various localities have taken measures aimed at bringing about temporary or 
permanent solutions to health problems. As a result, sanitation standards have 
fundamentally improved in many localities. Along with the improvement of rural 
economic conditions, an upsurge of constructing simple tap water projects has 
appeared in many localities. Some 70 percent of Beijing's 3 million rural 
population now have tap water. In Heilongjiang’s Hlin County and Henan's 

Wen County, more than 80 percent of the rural population have tap water. 
[Excerpt } [Beijing Domestic Service in Mandarin 2230 GMT 10 Dec 84] 


CSO: 4998/182 


77 








CSO 


‘ 
‘ 
, 
i 
" 
, 
wa 
_a 
‘ 
, 
> 2s 
Aid 
| 
‘ ‘ 
, 
iY te 
ré j 
‘ 
, 
vs 
’ 
‘ 4 


re 


I 
WU 
, 
if 
{ 


; } : 
but t« 
| 
} | i 
le 
I [ ‘ 
ina ft 
! 4 i 
, 
. ‘ { 
I ur 


len ex 
forea, 


remony. 


re 
_ 
~ 


7 , . 
iva’ Tt} (hia 


in analyz 


wecestary to ut 


‘ c*\ »itt 
e201 i t 
mt ;te 


rotectin 
tic ratio 
ant it Ons. 


then compre 


- sCLCHCES 


] ) cue, 


.nvironnent 
erts anc s¢ 
anc Japan 


7 - ta - 
»7. eke . 4 
.. 4 

23 ashe] i 

Ee i 


a | » 
wis athiWwea ‘ 
t ‘ mts I 
| 4 e 
4 at c¢ 


ing and 
fort" 


tise i . 
nal vairen 


hens ive 
and tech 


al Sceience 
wr 

yvwotars irom 
submitted 








JPRS-CST-85-004 
5 February 1985 


TRATEGY FOR SOCIO-ECONOMIC DEVELOPMENT, ENVIRONMENTAL PROTECTION 


ijing ZHONGGUO HUANJING KEXUE | ENVIRONMENTAL SCIENCES IN CHINA] in Chinese 


+, 21 Aug 84 pp 29-35 


i\Article by Li Kang [2621 1660], of the Chinese Institute of Environmental 


[Text] The Central Committee of the Communist Party of China has proposed the 
ichievement by the end of this century of socio-economic development goals to 
quadruple the gross value of industrial and agricultural output and achieve a 

mfortable standard of living. Their implication was that we must launch 
comprehensive socio-economic development ) a foundation of turther adjustments 
ind reforms in order to accelerate tl oOurse f China's modern socialist con- 
struction, achieve economic vitalization and new social progress and thus 

irry our great undertaking for a powerful nation and a prosperous people for- 
into a new developmental stage. At the Second National Environmental 
Protection Congress the ‘tate Council proposed our environmental protection 

ils tor the year 2000. At the same time they also defined our development 
strategy as follows: “Economic, urban and rural and environmental construc- 
tion must be planned, developed and implemented together to achieve coordinat- 


hi 


ed economic, social and environmental! benefits. 
This inspiring, beautiful plan of development is unfolding in front of our 
eyes, making every Chinese person who longs for his country to become strong 

1d prosperous feel sincerely happy. Simultaneously, it impels each of us 
devoted to this cause to reflect on and probe for concrete ways to be even 
more effective in realizing this strategy for socio-economic development. 
This is a very complicated problem in practice and in theory, and it is also 
an urgent and impor:ant problem in our new situation. 


I. Basic Features of Contemporary Socio-Economic Development 


Human developmental activity has historically included the two complementary 
realms of economic development and social development. Under contemporary 
circumstances the interrelations and interaction between the two are even more 
extensive and prominent. What we call economic development refers to the 
natural resources that nature entrusts to us for our convenience to exploit, 
use and transform into various kinds of material wealth. Under China's speci- 
fic conditions, social development by contrast includes reliance on the truth 
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Of Marxism and on the latent power of modern science, technology and education 

to develop pec ple's thinking, knowledge ind capabilities ana t<« completely a= 

rouse people's enthusiasm and creativity. It also includes effective organiza- 
1 technological strengths, capital and total 


social creative capacity that we already have. This strategy will cause eco- 


tCicn and utilization o! the materia 


nomic development and social development to merge and heip each other forward. 
It will unceasingly raise material and spiritual culture to even higher levels 
and bring us to a realization of our self-appointed strategic goals. 


Social development that does not take economic development as its guide and 
ore is development that has lost its objectives and material foundation. 


~ so las . } . (co . - . ¢ igs ; ? ’ * , . . . “~~, 
Miia; iv. 17 there is no corre spond ing SoC ial cc" e.,opment to act Ais <i support 


i 
and guarantee for economic development, then economic development itself can- 
not attain sustained and healthy growth or it may even be unable to succeed. 
Consequently, under contemporary conditions, these two are synchronous develop- 
mental processes that are implemented together and are overlapping. It is an 
enormous systematic process that synthesizes and coordinates the interrelated 
conditions of the various aspects of society, economy, science, technology and 


nature. 


What must be emphasized is that the objects, Limits, range, intensity and depth 
of contemporary socio-economic development are incomparable those of any single 
era in the past. From a global perspective, owing to the lack of overall plan- 
ning and to other reasons, in the past people were unable to develop and uti- 
lize natural resources prudently and effectively and they ignored the inter- 
active relationship between economic development activities and the natural 
ecology. Consequently, they put excess pressure on Limited natural resources 
and the carrying capacity of the environment. At the same time as they pro- 
duced a large quantity of material wealth, they also squandered and destroyed 
a great deal of precious resources, particularly nonrenewable resources, and 
brought about natural resource depletion, ecological imbalances and environ- 
mental destruction. Afterwards these became major factors restricting socio- 
economic development. Under China's specific circumstances certain aspects of 
this contradiction are even more prominent. The reasons for this are as 
follows: With the exception of some new and developing industries and some 
established industries that have undergone technological reforms, the techno- 
logy and technical equipment in most industrial plants and enterprises is 

quite outdated and even obsolete. The level of in-depth processing of raw 
materials, by-products and intermediate products is not high, the rate of ef- 
fective utilization of natural and energy resources is quite low and there are 
rather serious losses of materials in the production process. Our level of 
economic managemen: and our management system, in which departmental economy 

is considered dominant, are not suited to the needs of comprehensive resource 
development, in which transregional relations are dominant. Our regions of 
high population and economic concentration are distributed through the urban 
belt in the eastern half of China--in the three big plains areas along the 
lower reaches of the Chang Jiang, in north China and in the northeast--forminy 
a “concentrated stress" on the natural resource environment. The state's 
investment capability is limited and it is difficult to give complete consider- 
ation to the diverse needs of economic ana social development or to change 
quickly the unbalanced state that exists in many respects between the two. 


, 
, 
i 





Finally, the average level of scientific sophistication is quite low and people 
are frequently unconscious of the various adverse consequences that accompany 
inappropriate development activities. Consequently, although China's overall 
level of economic development is not high, the environmental pollution burden 
ind the degree of ecological destruction is quite severe. 


Since the emergence of the global energy and environmental crisis, people have 
een torced to glean new understanding from past experiences: If we merely 
‘emand material wealth from nature, strive for lopsided economic development 
roals, neglect the rational development and effective utilization of natural 
ind energy resources and ignore the sccial and environmental consequences of 
economic development, then it will not only be difficult to ensure sustained 
healthy growth in overall development activity for the present generation, 
but it is also very possible that a vicious cycle will emerge, brought about 
by resource depletion and ecological destruction, to deny us in the midst of a 
high degree of development. Against this historical background, people have 
turned their attentions to researching the patterns of interaction between 
socio-economic development, natural resource development and environmental pro- 
tection. They are inquiring into the form of development of an ecological eco- 
nomy that harmonizes the contradictions between the three. This is dependent 
ipon technological progress, development of a nonharmful production technology, 
reanization of a non-waste or minimal waste (waste material) production pro- 
ess and synthetic economic system and discovery of a way to protect and estab- 
lish a satisfactory natural resource cycle. This latter feature must include 
ecological agriculture--a satisfactory cycle in the man-made ecological system. 
All of these symbolize the contemporary shift to a strategy of socio-economi« 
development. 


Il. The Substance of the New Socio-Economic Development Strategy 


This new socio-economic development strategy can be described using the 
systematic block diagram below. 
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From the block diagram the following points can be seen: 


l. The requirement tor socio-economic growth is the basic driving force that 
gives impetus to contemporary socio-economic development activities. Simul- 
taneously, these activities draw support from the fundamental medium of con- 
tinued progress in contemporary science and technology and continued enhance- 
ment of people's recognition that they are able to remake nature. This brings 
about expansion by leaps and bounds in the depth and scope of development 
activities and, in turn, it also gives impetus to continued progress in science 
and technology. Today, as we face new technological and industrial revolutions 
in the near future, this point appears particularly obvious. 


2. The unrestricted nature of development activities brought about by an un- 
limited need for socio-economic growth is in contradiction with Limited natural 
resources and environmental carrying capacity (including the self-regulating 
capacity of the natural ecological system). The only possible way to resolve 
this contradiction is to continue to rely upon scientific and technological 
progress, particularly on relevant theories and methods coordinated and con- 
trolled by the overarching socio-economic-resource-ecological system, and to 
depend upon the establishment of concepts of economic growth and of ecological 
value that are compatible with this. We must carry out a rational program and 
overall coordination of socio-economic development, natural resources and the 
ecological system, progressively implement the new socio-economic development 
strategy and achieve the desired objectives. 


3. Realization of the basic stopping point and appropriate pattern of socio- 
economic growth for this developmental strategy is done through establishment 
of an ecological, synthetic economic system, popularization of the use of 
technology that is non-harmful and has multipurpose applications, organization 
of ecological social production processes and so forth. In addition, there 
must be a great rise in the in-depth processing of nonrenewable resources. 
Simultaneously, we must discover a way to safeguard and increase the perpetual 
use of renewable resources, the vigor of beneficial cycling and the self- 
regulating capacity of the overall natural ecological system, and we must seek 
out and open up new resources. Only in this way can we, from an overall and 
developmental perspective, be assured of reaping the optimum socio-econo- 
environmental benefits and keeping losses in these areas to a minimum. And, 
only in this way can we adapt to and satisfy the varied needs of daily in- 
creasing socio-economic growth. 


From the foregoing analysis it is not difficult to ascertain the substance of 
the interrelated strategies of socio-economic development and environmental 
protection. This can be summarized in the following points: 


lL. The desired objectives of the various development activities, which are 
established on the bases of scientific and technological progress and modern 
knowledge and capabilities, should be to maximize economic, social and 
environmental benefits and minimize losses. 


A consideration of economic, social and environmental benefits (some comrades 
call them "production, domestic and ecological benefits") reveals that the 
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three comprise an interdependent and reciprocal synthetic system. Furthermore, 
in principle they can each be expressed in terms of monetary value. There! 

the author has called the combination of the three benefits the "composit« 
social benefits.” The figures may be expressed as follows: 


n 
CB = 24 (E, + S., + Ep max, 
m 
CL = (E, + S, + E_.)->min. 
Ay 1 l nl 


The elements of the fomnula: 
CB----composite social benefits 
E, ---~economic benefits 
S,----social benefits 

Ep environmental benefits 
CL----composite social losses 
E, ----economic losses 


S,----social losses 


Ey environmental losses 
2. To bring about progressively the essential conditions for making social 
production ecological, in the process of applying modern science, technology, 
knowledge and capabilities to the development of social production we must 
continuously raise the rate of multipurpose use of resources. Simultaneously, 
we must progressively reduce harmful materials (leakage) that affect the en- 
vironment until they are eliminated and create an orderly circulation in the 
flow of materials, as follows: 


Uesege and 0,€0, 
The elements of the formula: 


U. ,----multipurpose resource use rate in subsequent plan periods 


tj 
U.47~~ tu lt ipurpose resource use rate in preceeding plan periods 
ms ----- total leakage (including energy) after use of new technology 
Q, ----- total leakage under old technological conditions 





> 7 » i 4 ’ . os ; ~ . 2 . », -_ . 
>. The composite social benetits gleaned must be greater than the investment, 


moreover the investment recovery period must be the shortest possible .- as 


CHI, and T,-Dmin 

The elements of the tormula: 
----total corresponding investment 
{,-~-investment recovery period 


In sum, the result of achieving the interrelated strategies of socio-« nomic 
development and environmental protection should be to attain simultaneous]ly 
the comprehensive goals of greatest economic, social and environmental bene- 
fits under the following conditions: a continuous decline in total leakage, 
the creation of orderly cycling in the flow of materials and the gain of a 
composite social benefit larger than investment. 


Pa) 


[Il. We Must Create the Conditions to Achieve these Interrelatied Strategies 


From an analysis of the substance of the interrelated strategies of socio- 
economic development and environmental protection, it is not difticult to see 
that achievement of the goals that must be attained in this strategy is a 
historic developmental process that is at once extremely complicated and re- 
quiring of continuous vigorous efforts. With respect to the actual situation 
facing China, in order to attain the environmental quality goal that corres- 
ponds to the socio-economic developmental target proposed by the CPC Central 
Committee tor the year 2000, we must create and basically possess the tollowing 


essential conditions: 


Ll. Personnel engaged in development--particularly those state, departmental 
and locai policymakers involved in cenprehensive economic, planning, scienti- 
fic, technological and construction decision-making--must establish new con- 
cepts of socio-economic growth and ecological value. They must recognize the 
interrelationship and the patterns of interaction between economic construction 
and both resource exploitation and environmental protection, and they must 

have the capacity for overall planning and coordination necessary to achieve 
these interrelated strategies. 


2. We must strive to provide an assurance of basic information on all aspects 
of economics, society, science, technology and nature. We must establish a 
strategic conception, plan and specific program for comprehensive development 
on the basis of information guarantees and scientific proof. We also must 
bring into full play the foresight and overall coordinative role of planning 
and make policy-making more scientific and reliable. 


3. We must formulate and strictly execute the techni::al economic policy that 
will aid us to accomplish these interrelated strategivs and socio-econo- 
environmental development goals. Included in this must be a tax policy and 
pricing policy that are conducive to the rational exploitation and utilization 
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ENVIRONMENTAL PROTECTION EFFORTS STEPPED UP 
Haikou HAINAN RIBAO in Chinese 3 Oct 84 p 1 


\Article by Qu Huanbao {0575 3883 0202]: “Our Region's Environmental 
Protection Undertaking On the Rise"] 


Text] Our region's young environmental protec-ion undertaking recently 
expanded rather rapidly. Throughout the region at present, 15 natural 
reserves have already been established, the industry's “three wastes” have 
initially been brought under control, and key sources of pollution have 
been controlled to some extent. 


Our region's environmental protection work officially began in 1973. 
Eighteen counties and cities throughout the region at present have already 
established environmental protection organizations, and the environmental] 
protection professional ranks have grown from 3 people in 19/73 to the 
present number of over 180 people. The city of Haikou and some counties 
hav2 also started mass environmental monitoring networks in the neighborhoods 
and wards of towns, and in Wenchang county 25 of 26 wards have already 
deployed part-time environmental protection personnel. The Hainan steelworks, 
the Hainan reclamation bureau, the Hainan light industry bureau, and the 
metallurgy bureau have also established environmental management and 
monitoring scientific research organizations. They have deployed scientific 
and technical personnel and monitoring equipment, and they are actively 
carrying out environmental protection work. With the energetic support 

of the departments concerned at higher levels, the special workers in our 
region's environmental protection work organized specialists and professors 
from many disciplines and for 3 years conducted a large-scale survey, 
monitoring and evaluation of the entire island's natural environmental! 
quality. Recently, they also organized close to 100 environmental! 
protection specialists who surveyed and monitored the source of pollution 

in the entire island's over 1,500 sq km epillitoral zone land source and 
littoral zone. They studied the state of the environment and policies 

and measur?:s to protect it, which provided scientific data for our 

region's rapid development and construction. 


For 10 years the entire region has carried out over 40 projects to control 


the pollution from the industry's "three wastes" and has invested over 
30 million yuan. By means of new techniques, refitting facilities and 
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employing new technology, many factories, mines and other enterprises have 
not only brought under control the old sources of pollution of older 
enterprises, but they have also effectively controlled the emergence of new 
sources of pollution. [In the Liulu district a severely polluted body o! 
water has already begun to improve in quality, and the environmenta! 
comprehensive control work of the Wenchang county food products plant, the 
Haikou beverage plant and cannery, and other enterprises has achieved 
initial success. Each prefecture has also combined their efforts with 

the economic consolidation, and each has closed, suspended, retooled or 
relocated some enterprises that have caused severe pollution. 


The total area of the 15 natural reserves that have successively been 
established throughout the region has increased from the 80 thousand mu of 
the 1970's to the present area of 6.45 million mu, which accounts for 

1.1 percent of the total area of the entire region. In 1983, four additional 
aquatic resource reserves were also established, and some rare wild plants 
and aquatic resources are now being protected. The nearly extinct Hainan 
mountain deers in the Da Tian reserve has already increased in number from 

30 to 40 of the 1970's to the present number of over 70. While actively 
enforcing the national environmental protection laws and regulations, and 
each has begun to use legislative, economic and administrative means to 
manage the environment. Since 1981, the entire region has carried out the 
work to collect pollution clean-up funds that exceed the stated goal, 

which has forcefully promoted the control and management of industrial 
pollution, and merely from 1981 to the end of 1983 the entire region's 
pollution clean-up fund reached over 1 million yuan. Most of these funds will 
be used to subsidize the control of industrial plant pollution. In addition, 
environmental protection departments at all levels are earnestly supervising 
the implementation of the stipulations of simultaneous design, simultaneous 
construction and simultaneous operation for controlling projects and their 
principal parts. Recently, two-thirds of the enterprises and institutions 
throughout the region accomplished the “three simultaneous," and they have 
controlled the emergence of new sources of pollution. 


Our region's environmental scientific research and monitoring work has also 
made good progress. The monitoring of water quality and the atmosphere 
throughout the region has basically been systematized. In 1981, some 
counties and cities began compiling "Reports on Environmental Quality," and 
they report environmental conditions to the government at all levels. They 
have proposed environmental countermeasures, and they have provided valuable 
technological data for the development and construction of our region. 
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ENVIRONMENTAL QUALITY 


HEBEI TAKES STEPS TO PROTECT LUANHE RIVER 
Vice Governor Takes Action 
Beijing ZHONGGUO HUANJING BAO in Chinese 9 Oct 84 p 1 


[Article by Zhao Xiuyan [6392 4423 1484]: "Hebei Adopts Measures to Protect 
the Luanhe River" ] 


[Text] The ZHONGGUO HUANJING BAO'S story on 28 August concerning the 
pollution of the water channeled from the Luanhe River drew the close 
attention of the Hebei provincial people's government. Li Feng, standing 
committee member and vice provincial governor, instructed the provincial 
construction office and the environmental protection bureau to concentrate 
on the work to protect the water channeled from the Luanhe River, and on 
20 September he officially commented on resolving the problem of the funds 
needed to control the source of pollution in the Luanhe River channel. 

He requested that some funds come from enterprises and localities, that some 
be squeezed from the collection pollution clean-up funds, that some come 
from public finances, and that a few specialists make efforts to resolve 
properly this problem. At present, the provincial construction office and 
the provincial finance office are actively discussing the implementation 
of these measures. 


The provincial metallurgy office, the construction office, the environmental 
protection bureau, and other units concerned held an emergency meeting at 
which plans were drawn up for resolving the problem of protecting the water 
channeled from the Luanhe River. 


Chengde City 
Beijing ZHONGGUO HUANJING BAO in Chinese 9 Oct 84 p 1 
[Article by Pan Yue [3382 1471]] 
[Text] The Chengde municipal government and the Chengde regional] 
administration recently held separate meetings attended by leaders of the 


respective departmencs concerned at which they discussed the ZHONGGUO 
HUANJING BAO's story of 28 August, “Pollution of Water Channeled From the 
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Luanhe River Causes Anxiety." They adopted five measures for intensifying 
the Luanhe water management work: 1. They decided to establish leading 
groups for the protection of the Luanhe River water that will periodically 
hear reports on the condition of the Luanhe water quality and study quality 
control measures. 2. Inspection teams composed ot members from the planning 
committee, economic and the construction bureau will go to each pollution 
control unit to supervise the work of controlling the pollution. 3. Eacl 
department will be instructed to provide the pollution control units with 
technological, financial and equipment support. 4. The monitoring of the 
Luanhe River water quality will be strengthened. 5. For any future 
construction projects the “three simultaneous" stipulations must be 
earnestly carried out. 


Once the pollution clean-up department of the Chengde steelworks read the 
newspaper article, it immediately held meetings of each branch plant 
where pollution control measures were studied, and a pollution clean-up 
collection system was instituted within the plant. The “three simultaneous" 
were resolutely carried out for new extensions of projects in order to 
prevent an increase in new sources of pollution, and personnel were 
organized to inspect equipment closely and clean up leaks and spills. 
Plant leaders told this reporter that "protecting the quality of the water 
channeled from the Yuanhe River is a matter of overall importance. We 
certainly cannot let partial and local! interests undermine the overall 
Situation." After the Chengde Paper Mill was criticized by a newspaper, 
it resolved to change pressure into power by adopting six measures for 
pollution control technology and by raising 350,000 yuan in funds for 
controlling pollution. 


There were also some plants that had rather severe pollution problems but 
which were not named publicly, but once they read the newspaper article 
they also took vigorous action. For example, the Chengde Phosphorous Mine, 
the Pingquan County Distillery, the Pingquan County Chemical Fertilizer 
Plant and other enterprises adopted pollution control measures. In 
particular, the Pingquan County Chemica! Fertilizer Plant, with the support 
of county leaders, rather rapidly constructed two sewage treatment pools 
and gave assurances that the work wil! be completed at the end of the 
year. 
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REMOTE SENSING USED TO PROTECT WATER RESOURCES 
Beijing ZHONGGUO HUANJING BAO in Chinese 13 Mar 84 p 1 


[Text] Staff reporter, Liu Muyan [0495 2606 1693], recently learned that 
Hubei, the “land of 1,000 lakes,” has lost over 300 lakes in the Jianghan 
group of lakes in the past 30 years. The area of Hong Hu has shrunk by 
400,000 mu in 20 years. 


In order to understand the impact on the ecological environment of blindly 
reclaiming land from lakes, and to provide a scientific basis for developing 
natural resources, the Wuhan Survey Academy's remote sensing teaching and 
research group and the Hubei environmental protection scientific research 
institute used remote sensing technology and figures and images from satellite 
scanning to survey the Jianghan group of lakes. The figures that they obtained 
indicate that in the 1950's there were 609 lakes in the Jianghan group with 
water surface areas of 0.5 square kilometers or above, with a total surface 
area Of 7.06 million mu. At present, the number has fallen to 309 lakes and 
the water surface has shrunk by 42 percent. The water surface of the Hong Hu 
has shrunk from 1.03 million mu in the 1960's to 630,000 m. 


One of the environmental protection scientific researchers who took part in 
this study made this appeal: to fully develop the role of lakes in the 
natural ecological environment, to allow our present lakes to serve the four 
modernization construction, to create prosperity for future generations, and 
discover the evolving principals of the Jianghan lakes, we must not ease up 
on the work of protecting the lakes that we now have. 
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ENVIRONMENTAL QUALITY 


PROGRESS IN ENVIRONMENTAL WATER CONSERVATION 


Beijing SHUILI SHUIDIAN JISHU [WATER RESOURCES AND HYDROPOWER ENGINEERING] No 9, 
20 Sep 84 pp 56-60 


[Article by Fang Ziyun [2455 1311 0061]: “Progress in Environmental Water Con- 
servation in China”™] 


[Text] I. Proposing the Problem of Environmental Water Conservation 


(1) After the Founding of the People's Republic of China in 1949, the People's 
Living Standard Had Been Greatly Improved and Industry and Agriculture Had 
Developed Significantly. 


Because of industrial and agricultural development and the increase in popula- 
tion, the volume of waste has increased proportinately! At present, from the 
production process in the cities and villages and from the people's livelihood, 
about 100 million tons of effluents are produced daily, a large portion of 
which is directly discharged without being treated. The water bodies in the 
country have been polluted to varying degrees. The underground water of many 
cities has been polluted and contains amounts of toxins which exceed the lim- 
its for drinking water, causing different kinds of problems. At the same time, 
national economic developments have increased the demand for water sources and 
the contradiction between supply and demand sharpens while the phenomenon of 
irrational utilization becomes more prominent. At present, China uses an aver- 
age of 460 bi:ilion cubic meters of surface and underground water every year, 
accounting for one-seventh of the total water resources. 


(2) Environmental Problems Caused by and Confronting Water Conservancy Pro- 
jects 


Because of the needs of industrial and agricultural development, there have 
been great accomplishments in China's water conservancy projects. In the coun- 
try. there are 86,000 reservoirs with a total capacity of about 420 billion 
cubic meters (which is one-sixth of the surface runoff), about 25,000 sluices, 
170,000 km of rivers and lake embankments, electric irrigation and drainage 
stations with 78 million horsepower, 2.41 million electrical mechanized wells 
and 700 million mu of irrigated land. On the positive side and from the view 
of eliminating such natural disasters as floods, water logging, drought and 
alkalization, water conservancy projects have greatly improved the environment. 
Yet the improper construction of water conservancy projects will also lead to 
such ecological problems as partial erosion, colmatage, the lowering of the 
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underground water table, flooding of land, secondary salinization, formation 
of marshes, induced earthquakes, climatic and ecological changes, spread of 
diseases and obstruction of the movement of fish and transportation. These 
will not only affect the full play of the projects’ benefits but also the 
national economy and the people's livelihood. 


At present, the new and more prominent problems confronting our water conser- 
vancy works are: first, the quality of water sources which we have or will 
explore and utilize has been polluted to a certain degree; some sources have 
indeed been seriously polluted, causing environmental degradation and the eco- 
logical imbalance of some water bodies and effecting industrial and agricul- 
tural production and people's health. Second, at the same time when a large 
number of water conservancy projects are being constructed and the obvious 
benefits of water conservation are being developed, the altering of the envir- 
onment also brings ecological problems. Thus, water conservation workers 
should have not only engineering and economic viewpoints but also an ecologi- 
cal viewpoint. They must use the new discipline--environmental water conser- 
vation--to direct the exploration and utilization of water resources. This is 
the origin of environmental water conservation studies. 


(3) Content of Environmental Water Conservation Studies 


Based on current understanding, the study of environmental water conservation 
is a science which studies the interrelationship between water conservation 
and the environment. It studies the impact of water conservation construction 
on the environment and the new-role of and demands on the water body and water 
conservancy projects brought about by environmental changes. It is a new sci- 
ence integrating and synthesizing the sciences of water conservation and en- 
vironmental studies. 


II. Current Situation of Fnvironmental Water Conservation in China 
(1) Main Problems in Environmental Water Conservation 


1. The indiscriminate discharge of industrial "three wastes" the effluents 

of the people's livelihood and the large-scale application of pesticides and 
chemical fertilizers all pollute the water and affect the quality of water 
provided to industries, agriculture and cities by water conservancy facilities. 


2. The destruction of forests and the reclamation of wasteland have caused 
soil erosion, increased the silt content in the rivers and aggravated the col- 
matage of river beds and reservoirs. Soil erosion is more serious in the loess 
plateau in the northwest. but there are similar problems in the south. 


3. Reclaiming land from a lake and filling up ponds for cultivation reduce 
the natural adjusting and storage canacity of lakes and diminish the areas of 
marine production. 


4. Treatment of river basins has brought about tremendous benefits for flood 
control, water storage, irrigation and hydroelectric power, but it has also 
brought about many environmental water conservation problems. For example, 
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the treatment of the Hai He, Luan He and Liao He has reduced the quantity of 
fresh water flowing into the Bo Hai from more than 20 billion cubic meters 

per year to 10 billion cubic meters per year. The upper reaches of the south- 
ern tributaries of the Daqing He in the Hai He river basin have many reser- 
voirs, thereby reducing the volume of water entering Baiyangdian Lake. After 
sluices were built at the mouth of the Baiyangdian, there is control and the 
volume of water remains basically stable. 


5. The construction of reservoirs can achieve many objectives and use water 
resources comprehensively, but there are also many environmental problems. 
The following are some examples: 


The Huang He is known for the abundance of silt, and its annual volume of silt 
discharge is 1.9 billion cubic meters. The Sanmenxia Reservoir controls 92 
percent of the basin's silt. In September 1960, there was serious colmatage 
in the storage area of the reservoir, and the riverbed of the Tongguan section 
in the upper reaches of the reservoir affected by floods, salinization and 
marsh formation increased, seriously threatening the Guanchong plain and Xian. 
After reconstruction and a change in the method of utilization, conditions 
markedly improved. 


After the Yongding He's Guanting Reservoir was completed and water storage be- 
gan, because of silt deposits, the total capacity was reduced by more than 509 
million cubic meters and flooding occurred in the reservoir's surrounding 
areas, causing the formation of marshy areas, the death of fruit trees and the 
collapse of houses. The problem was solved after the utilization method was 
changed and drainage projects were constructed. 


After the Xinan hydroelectric power station in Zhejiang was put into use, be- 
cause of the lack of proper care, the water table was Lowered too much and 

in 1978, its production of electricity was greatly reduced so as to restore 
the table to its normal level. But the great reduction in the volume of water 
released led to the encroachment of sea water from the Hangzhou Wan and the 
people of Hangzhou had to consume salt water for a month. 


Before the construction of Guangdong's Xinfengjiang Reservoir, there was no 
record of destructive earthquakes and in 95 years, there were only four dis- 
cernible earthquakes. After water storage began in 1959, earthquakes became 
frequent in the reservoir area and the number increased as the water level of 
the reservoir was raised. Preliminary investigation concluded that the reser- 
voir's water had led to a realignment in the stresses in the geological struc- 
ture, causing tectonic earthquakes. On 19 March 1962, there was a strong quake 
measuring 6.1 on the Richter scale. 


6. Dykes are commonly used in flood control, but they will also bring certain 
adverse effects. Because of the large amount of embankment construction in 
the south, the ability of the rivers and lakes to store and regulate flood 
water has been reduced, the flood level has been elevated and the threat of 
flooding at the lower reaches has increased. They have also obstructed the 
natural migration routes of fishes in the rivers and lakes and are not bene- 
ficial to the reproduction of fish. In the north, the silt deposits in the 
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rivers and the dykes become higher and higher so that the rivers are hanging. 
Once the dykes burst, the catastrophe will be even greater than when there 
were no dykes. In Huabei, in some low-lying shallow lakes which historically 
are flood detension basins, one crop could be grown and the yield was quite 
high. AFter dykes were constructed, although an additional crop can be obtain- 
ed, it also impoverishes the soil and destroys the original flood retardation 
ability of the low-lying shallow lakes. 


7. Blocking a river to build a sluice utilizes the river through controlling 
its flow, but at the time when there is no high water, it causes the water 
above the sluice to become inert and will have an adverse effect in diluting 
polluted water discharged into the river below the sluices and on the spawning 
migrations of certain species of fish. Sluices blocking the tides have caused 
widespread colmatage at the seaports. 


8. Water conservation in cities. With the rise in urban pepulation and rapid 
industrial development, the shortage of water resources and the pollution of 
water sources in many cities have become prominent. Jinan in Shandong is a 
famous “city of springs” and has attracted many tourists. Because of the over- 
drilling of underground water in recent years, the underground water table has 
dropped sharply, many famous springs have become increasingly dry and some have 
even been polluted to varying degrees. From the 1960's, some sections of Shang- 
hai’s Huangpu Jiang had become polluted areas. The river water was dark brown 
and stank for several months almost every year. From 1975, in every winter and 
spring when the city of Bangbu closed the Bangnian sluice, the river water be- 
came dark brown and stank and the amount of dissolved oxygen fell below 1 mill- 
igram per litre. The people along the river had to seek other drinking water 
sources. Many other cities have similar problems. 


Il. Situation in Environmental Water Conservation 
l. Protection of Water Resources 
(1) General Conditions 


The protection of water resources includes the monitoring, investigation and 
evaluation, planning, management (including legislation) and forecasting of 
water quality. Besides the regular and temporary network of monitoring sta- 
tions, we also have water quality monitoring vehicles and ships to carry out 
monitoring according to need. For example, from 4 to 6 June 1981, a simultan- 
eous investigation of the hydrology and water quality of Shanghai's Huangpu 
Jiang was carried out and about 200,000 pieces of data were collected. After 
compilation, they will provide useful basic information for planning the pre- 
vention of the Huangpu Jiang’s pollution. Then, "Changqing,” the water qual- 
ity monitoring ship of the Changjiang Water Sources Protection Department, can 
automatically take samples. The degree of automation in monitor analysis is 
quite high and it can simultaneously monitor 40 items. Based on the need, the 
ship constantly travels on the river between Shanghai and Chongqing to monitor, 
analyze and evaluate the water quality of main riverside cities and towns, to 
trace incidents of pollution, to forecast water quality and to do research on 
the quality of the water released at the hub at the Gezhou dam. 
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(2) Water Quality Planning 


Beginning from 1973, water quality planning work has been conducted in river 
basins, regions and part of the river sections. For example, in the Li Jiang 
of Gulin, Guangxi, the investigation and evaluation of pollution sources and 
current water quality have been carried out. Based on the analysis of hydro- 
logical data, the standards of water quality were determined according to the 
uses of the water body and a water quality mathematical model was constructed 
after research to determine further the capacity of the water environment; 
using the method of systematic analysis, the standards for discharge were for- 
mulated. Based on plans for economic development, water quality plans were 
proposed for step by step completion so that the Li Jiang can be more beauti- 
ful and provide a place for people to visit. The water quality plan for the 
Songhua Jiang in the northeast has already prepared a program for sectional 
control based on the allowable volume of discharge. On the Chang Jiang, an 
investigation into the sources of pollution and the pollution capacity of the 
main stream has been conducted, focusingon the characteristics of the pol- 
luted areas on the riverside, and research on a water quality mathematical 
model for such areas has begun. Results have already been obtained in the 
Wuhan section of the river. 


(3) Water Quality Management 


On the Xiang Jiang, Hunan, the method of treating sources of pollution by in- 
stallments within a specific time has been implemented. When technical condi- 
tions permit, treatment facilities have to be complered on time and even when 
technical conditions do not meet the requirements, a realistic and workable 
reseatch plan has to be prepared. A fee structure for pollutants discharged 
has also been implemented: according to the danger level and the amount of 
discharge, a graded fee structure will be computed for the pollutants dis- 
charged and economic means are used to promote the treatment of sources of 
pollution. Further, based on environmental protection laws and on the actual 
conditions of the Xiang Jiang, the local government promulgated “Regulations 
Protecting the Xiang Jiang's Water Sources" to provide the legal guarantee for 
the management of the Xiang Jiang's water quality. Water management regula- 
tions have also been formulated for the water systems of the Dian Chi, Tuo 
Jiang and Tai Hu. 


Ever since 1979, when China promulgated the (trail) regulations on environmen- 
tal protection, water quality management has moved step by step toward a stage 
of legal management. To build legal management on a scientific basis, research 
has been carried out and 11 different standards for industrial pollutants have 
also been promulgated. “The National Surface Water Quality Standards” and 
"Principles for the Formulation of Discharge Standards for Local Water Pollu- 
tion” have also been prepared after research. 


2. Evaluation of Environmental Impact of Projects 
(1) Review and Evaluation of Projects Constructed 
The review and evaluation of projects constructed include: investigation of 


the environmental background of the affected area before the project is con- 
structed; analysis and calculation of the characteristics and value of the 
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environmental parameters before the project is constructed, including the aver- 
age conditions and hydrology during wet and drought conditions; investigation 
and study of the characteristics of environmental parameters and value changes 
related to the projects in operation; computeration of the changes in environ- 
mental parameters and investigation of the resulting good or harmful effects; 
and proposed methods fer reducing harmful effects first through adjustments 

in project operations and, if the problem persists, proposed measures for re- 
construction. 


At present, the provinces are all selecting key points for reviews and crit- 
iques. Zhejiang’s Xinan Jiang project, Huang He's Sanmenxia project and Han 
Jiang’s Danjiangkou project have all organized great forces to begin such tasks. 


(2) Review and Evaluation of Projects Under Construction 


The review and critique of the Gezhou dam. which is under construction, in- 
clude the study of the environmental impact during and after construction, 
focusing on the construction period. 


(3) Forecast and Evaluation of Planned Projects 


For planned projects such as the Huang He's Xiaolangdi, the Chang Jiang's 
Sanxia and the shifting of the courses of south-flowing rivers, we carry out 
forecasting and evaluation. In evaluating the environmental impact of the 
Chang Jiang Sanxia project, we first collect and organize in some details the 
data of the environmental background of the area affected by the project and, 
based on such factors as the scope and nature of the project and selecting 
similar and different projects (for example, the Danjiangkou Reservoir), we 
use analogous and contrasting methods and the analysis and computation of a 
definite quantity to carry out a total evaluation. Then, selecting important 
environmental parameters for keypoint evaluation, we propose environmental 
benefits and measures for their adverse impact. 


3. River Basin (Region) Environmental Water Conservation 


We have investigated and evaluated the problem of environmental water conserva- 
tion in some regions (cities) and have proposed new ideas for improvement and 
other measures. 


(1) Investigation and Study of Environmental Water Conservation in Shanghai 


Through an investigation and study of environmental water conservation in 
Shanghai, it has been determined that the major existing problem is the ser- 
ious threat of flooding and that flood prevention standards have to be raised. 
Water sources are plentiful but water pollution is serious. While we have 
analyzed the benefits of various ma‘or water conservancy projects. we have 
also evaluated their impact on the water conditions and quality, fishery and 
local epidemic diseases in order to propose ideas and plans for the elimination 
of such an impact and for the improvement of the ecological environment. 
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(2) Investigation of Environmental Water Conservation in the Middle Sections 
of the Huai He 


The investigation of environmental water conservation in the middle sections 
of the Huai He has led to proposals for improving the environmental water con- 
servation conditions, especially regarding the construction of water conser- 
vancy projects, the control of the water level of the Honeze Hu at 12.5 meters 
and changes in the ecology of locusts. As a result, locust infested areas be- 
low 11.5 meters have all been submerged. Areas above 12 meters are most of 
the time full of water and the low-lying areas of Bin Hu and areas above 12. 
meters have mostly been cultivated. Therefore, the breeding areas and the 
density of locusts have been markedly reduced, thereby transforming a breeding 
ground of locusts in Southeast Asia. This can be shown clearly in the rela- 
tionship between the changes in the water level of the Honeze 4u over the 
years and the size of the locust-breeding area. It is an accomplishment in 
environmental water conservation resulting from the joint research of water 
conservationists and ecologists. 


(3) Xinjiang Has Already Used the Approach of Environmental Water Conserva- 
tion To Carry out River Basin Planning 


Xinjiang has stressed environmental water conservation in good river basin 
planning. From the beginning, environmental water conservation was organical- 
ly linked to river basin planning in the study and investigation. For example. 
Xinjiang’s Bositeng Hu is the tailend of the Kaidu He and its outlet is the 
Kongque He which historically was also a tributary of the Talimu He. Previous- 
ly, the Bositeng Hu was the largest inland freshwater lake in China; in recent 
years, because of the sharp increase in the irrigated areas on both sides of 
the Kaidu Hu, the amount of water diverted has been several times that of the 
past. With the recent small volume of river runoff, which in effect caused a 
change in the course and diverted the water, water entering the lake has been 
greatly reduced. With the drop in the water level, the circulation of water 
has disappeared and the water's mineral content has increased. The lake was 
on the verge of becoming a salty lake. Beginning in May 1981, the autonomous 
region agricultural committee and scientific committee jointly organized a 
technical contingent of more than 20 production and scientific research units 
and carried out a comprehensive study of the vrotection, exploration and util- 
ization of the water resources of the Kaidu He and Bositeng Hu. A plan was 
formulated and the results were quite good. 


4. Develop the Role of Water Conservancy Projects in Improving Water Quality, 
Protecting the Environment and Maintaining the Ecological Balance 


We should use systems engineering in unifving the study of river basin develop- 
ment and pollution prevention. For example, in order to guarantee the quality 
of the water used by Gangzhou, it was arranged that the Kinan Jiang Reservoir 
should have the smallest rate of release in order to dilute the salinity. Also, 
it was discovered after investigation that in the Feneman Reservoir of the 
Songhua Jiang, the roles of improving water quality and of generating electri- 
city and shipping can be partially or totally united. To improve the Songhua 
Jiang's water quality, demands for the management and utilization of the Feng- 
man Reservoir have been proposed. Further, it has been proposed that we should 
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adopt different means to increase tae flow of Guilin’s Li Jiang during the 
low-water seasons, such as the construction of additional comprehensive utili- 
zation reservoirs with their primary objective being the improvement of water 
quality so as to enhance the diluting and self-cleaning power and shipping 
capability of the river. For example, because of the insufficient volume of 
water in the river basin and topographical limitations, it is not possible to 
construct a reservoir at Shanghai*’s Huangpu Jiang to regulate the runoff. 
After investigation. it was proposed to divert water from the Chang Jiang so 
that the self-cleaning capability of the water body will be enhanced, the re- 
version of polluted water upstream and the frequency of encroachment by salt 
tides will be reduced. The reliability of the water sources at the Huangpu 
Jiang’s upper reaches which replenish the water supply can be protected and 
the water quality improved. 


Ill. Research on Environmerta! Water Conservation in China 


The discipline of environmental water conservation has the characteristics of 
being interdepartmental, multidisciplinary and comprehensive. Research on 
environmental water conservation in China is still in the exploratory stage 
and includes the following aspects. 


(1) Research on Water Resources and Problems of Protection, Evaluation and 
Utilization of Water Environment 


At present, many cities and regions In China have already tecome aware of in- 
adequate water sources and the pollution of the water environment. This has 
affected further industrial and sericultural development and in a few years, 
there will be problems in the drinking water supply for humans and animals. 

The need to do research, protect. evaluate and utilize water resources and the 
environment arises because the water we use comes mainly from such water envir- 
onments as streams, rivers, lakes and reservoirs. To treat river pollution, 

we should adopt the principle of “reducing the flow of polluted water and open- 
ing up the sources of clean water” and use systems engineering combined with 
the selection of the best plan which integrates water conservation measures 
with pollution treatment. At present, this principle has been adopted or is 
under study for adoption in treating many polluted water bodies. Current stud- 
ies on water source protection include the investigation of the Tai Hu's envir- 
onmental quality, the pattern of dilution and self-cleaning and the environme.,- 
tal capacity in the Wuhan section of the Chang Jiang and the treatment of the 
Huangpu Jiane’s pollution in Shanghai. 


(2) Research on Environmental Problems Caused by the Construction of Water 
Conservancy Projects 


The conetruction of water conservancy projects is nothing new, but because of 
the increased need for water, the extent of water resources development has in- 
creased and projects have become bigger and bigger. For example, dams are 
built higher and higher and the reservoirs’ capacities are larger and larger, 
from single reservoirs to a staircase pattern and from the development of one 
river to the diversion of water spanning the whole river basin. Consequently, 
the impact on the natural environment is much greater than before and it has 
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become a new problem. When selecting the plan for development, we must study 
the environmental! standards, understand the possible impact and its scope and 
adopt measures to obtain the benefits and avoid the disadvantages. The pro- 
jects at the Chang Jiang’s Sanxia and the diversion of south-flowing rivers 
northward are good examples of such studies. In the Sanxia project of the 
Chang Jiane, besides the study of the method to evaluate the total environment- 
al impact, its influence and measures, special studies were also made of such 
key questions as the temperature of the water released, fog and migration 
plans. At the eastern and central part of the project to divert the south- 
flowing rivers northward, in addition to a complete study of the environmental 
impact, other studies focused on the problem of salinization and alkalization 
of the soil after water has been diverted for irrigation, the control of under- 
ground water levels. the impact on shipping in the Chang Jiang and on water 
quality after water has been diverted and the possibility of the northward 
migration of blood flukes. As for the last problem, there have already been 
some research results. 


(3) Research on Fully Developing the Role of Water Conservation Projects To 
Protect the Environment, Improve Water Ouality and Maintain the Ecological 
Balance 


Research on these problems will greatly promote the development of the technol- 
ogy of water conservancy projects and the rational development and utilization 
of water resources. For example, when planning the comprehensive utilization 
of the Tai Hu river basin, the improvement of Shanghai's Huangpu Jiang and the 
Suzhou He's water quality was included as a major task. The design of the pro- 
ject, the balance of water capacity and the management and control of multiple 
projects were unified. Also, for example, in the design and planning of the 
Songhua Jiang’s Raishan Reservoir, questions such as the combined utilization 
of the Baishan and Fengman Reservoirs and the improvement of the water quality 
of Harbin during the period when the water froze over were also studied. 


(4) Research on River Basin (Region) Environmental Water Conservation Planning 
and Economics 


In China, the state and the regions, the factories and the villages are one 
unified whole. enjoving the same benefits. This is beneficial to the implemen- 
tation and enforcement of river basin (region) environmental water conservation 
planning. Some large-scale river basin planning has now begun to carry out 
additional research on this problem. The research on the pollution treatment 
plan for Hubei’s Yaer Hu is an example of regional environmental water conser- 
vation planning. River basin (region) environmental water conservation plan- 
ning is actually large-scale system planning. Therefore, in selecting the re- 
search plans, we must use simultaneously the perspective of the total entity 
and the economic viewpoint, i.e., we must consider at the same time the econ- 
omic and social results as well as the ecological and environmental results. 
And, as much as possible, we must conform to the following principles: (1) 
while it benefits the region, it should also benefit the whole so that others 
will not be harmed; (2) while it is beneficial at the present time, it should 
also take care of the future so that the future will at least not be harmed; 
and (3) it should help to improve the people's livelihood but should not be 
harmful to the people's health. Moreover, research on special topics in many 
individual disciplines, for example, the cuestion of environmental medicine 
during large-scale water conservation construction and the protection of fish 
resources, has also been conducted. 


12380 
CSO: 4008/65 104 











JPRS-CST-85-004 
5 February 1985 


ENVIRONMENTAL QUALITY 


WATER, SOIL CONSERVATION REVIEWED 


Beijing SHUILI SHUIDIAN JISHU [WATER RESOURCES AND HYDROPOWER ENGINEERING] in 
Chinese No 9, 20 Sep 84 pp 45-48 


[Article by Gao Bowen [7559 0590 2429]: "A Review and Prospects of Water and 


Soil Conservation in China j; 





[Text] I. Accomplishments in Water and Soil Conservation in Last 35 Years 


China has vast mountains and soil erosion is very serious, causing much damage 
to the national economy. Before Liberation, the prevention of soil erosion 
had basically not been carried out. In actual production and in the struggle 
against nature, the brave and diligent people in mountain areas had gained 
rich experience in water and soil conservation, but it had not been summed up 
and popularized. 


After the founding of New China, the Party Central Committee and the State 
Council stressed water and soil conservation and promptiv proposed directions 
and tasks, promulgated policies and legislation and established agencies and 
organizations to mobilize people in the mountain areas to begin large-scale 
water and soil conservation. After 35 years, a great deal has been accomplish- 
ed. According to surveys, the area affected by soil erosion in the 1950's was 
1.5 million square km and about one-fourth of that area--(424,000 square km)-- 
had been initially treated, including the reforestation of 320 million mu of 
land, the construction of about 100 million mu of strip-cropping terraced 
fields and the damming of 13.4 million mu of land. Of these, there were 
860,000 square km located in the middle and upper reaches of the Huang He, 
accounting for 20 percent of the areas that should have been treated. There, 
40 million mu of terraced and strip fields were constructed, 3 million mu were 
dammed, more than 6.8 million mu were converted to small paddy strips, 61 mil- 
lion mu were reforested and 16.7 million mu were planted with grass. Other 
agricultural water and soil conservation measures such as strip cropping, inter- 
cropping strips and field ditch cropping were implemented. Rich experiences 
were also gained from various sources and the result of the treatment was es- 
pecially noteworthy. In the middle Huang He region, there were about 100 mil- 
lion mu of hillside fields which yielded only about 100 jin per mu because the 
water, soil and fertilizer needed by the crops were constantly being washed 
away. But the yield in_teased by 2-3 times after the terraced fields were 
constructed and by 3-4 times when the dams were built. The increase in yield 
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in small paddy strips was even greater. The results of water conservation and 
soil erosion control after comprehensive treatment were also noteworthy. For 
example, in the Xishan area of Shanxi, the drainage area of the 11] tributaries 
flowing directly into the Huang He is about 580,000 square km. A comparison 

of the decade after 1970 with the decade before 1969 showed that under basic- 
ally similar conditions of rainfall during the flood seasons, the volume of 
runoff had been reduced by 34.5 percent and that of silt discharge by 38.6 per- 
cent because of the constant expansion of the treatment area. The basin of 

the Mang He in Jiyxan County in Henan is 659 square km and is part of the nor- 
thern stony mountain region. After long-term comprehensive treatment, there 
was an eightfold increase in food production, a threefold increase in per- 
capita foodstuffs and a twofold increase in per-capita income. Deqing County 
in Guangdong belongs to the southern red soil hilly region and there is an 
average of 10 caved-in ridges in every square kilometer of land. People called 
this “field tiger" and the sand washed downhill had buried more than 20,900 mu 
of rice paddies while the muddy water had damaged more than 70,009 mu of pad- 
dies. After treatment. these farmlands were all restored and improved. 


There has also been notable progress in scientific research and education work 
in water and soil conservation. There are now more than 70 scientific re- 
search stations and institutes in the country, which have achieved a number of 
scientific successes. The technology in the rapid treatment of soil erosion 
such as dams built by rushing water power, mechanical construction of terraced 
fields, reforestation through seeding by plane and channeling water and hauling 
sand to reconstruct the desert had all achieved important breakthrough, thereby 
speeding up treatment. After a long period of practice, we have gradually es- 
tablished and perfected the comprehensive discipline of water and soil conser- 
vation which involves the natural sciences of agriculture, forestry, husbandry 
and water conservancy and is closely related to the social sciences. At the 
same time, a professional contingent of water and soil conservation workers 

who struggle at the basic levels, know their jobs and can endure hardship has 
been trained. More importantly, through practice, we have helped the people 
understand that water and soil conservation is a basic measure in changing the 
appearance of the mountains and hilly areas and is an important part of the 
establishment of a good ecological environment and of land management in our 
country. These accomplishments have laid the solid foundation for further de- 
velopment in our work. 


After the 3rd Plenary Session of the llth Party Central Committee, the State 
Council, in order to strengthen water and soil conservation work further, ad- 
opted a series of important policies in 1982 and promulgated "Regulations on 
Water and Soil Conservation.” It established a national coordinating group on 
water and soil conservation and approved the convening of the Fourth National 
Conference on Water and Soil Conservation. The conference carried out compre- 
hensive summation and planning and demanded that all localities take charge of 
the comprehensive treatment of small river basins and arrange and confirm water 
and soil conservation funds. With adjustments resulting from changes in rural 
production and the rapid development of the responsibility system of household 
contracts for the treatment of small river basins, water and soil conservation 
work has entered a new stage of development. 
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II. Important Experiences and Lessons 
1. Protect Water and Soil Resources Conscientiously 


In the past, water and soil conservation emphasized only treatment and not pre- 
vention and caused the destruction of forests and grass slopes in areas with 
good vegetation cover. The area ot erosion expanded and the damage was aggra- 
vated. Through repeated practice, we have not only realized the importance of 
soil erosion prevention but have gotten twice the results with half the effort 
after practical measures were adopted. 


In preventing soil erosion in all localities, attention has been paid to the 
role of human activities and so we have begun with the elimination of social 
factors which lead to soil erosion in order to create the conditions for the 
establishment of a good ecological environment. For example, Shanxi, Fujian, 
Hunan and Sichuan replaced firewood with coal, repaired methane-generating 
pits, saved firewood stoves, replaced firewood with electricity and planted 
crops which produced a lot of firewood so as to reduce the pressure on the 
hills exerted by the gathering of firewood and allowed the vegetation cover 
the opportunity to grow again. At the same time, the closing of hillsides to 
facilitate afforestation was enforced, the rotation of closing and opening was 
carried out and the masses were urged to enact village regulations and people's 
contracts while peasants were designated to protect the hills. After continu- 
ing such work for 3 to 5 years, the problem of fuel was basically solved and 
the ecological environment was changed from the cycle of deterioration to sound 
development. Practice has proved that successful soil erosion work not only 
is inexpensive but also produces good results. Moreover, we have to manage 
strictly the production and construction activities which cause soil erosion 
such as the reclamation of wasteland on steep slopes and the cutting down of 
forests. Also, capital construction and production activities, such as rail- 
roads, transportation, water conservancy, hydroelectric power and industrial 
mining, the gathering of rocks and the mining and planting of herbs by the 
masses, must be carried out according to the state's regulations to prevent 
additional soil erosion. 


2. Suit Measures to Local Conditions and to Treating Key Points 


China has vast territories and natural conditions vary greatly from place to 
place; therefore, we have to suit measures of treatment to local conditions. 
In more than 30 years we have obtained systematic experiences in treating 
the loess plateau region, the red soil area of the south, the hilly area of 
the southwest, the stony hill area of the north and the black earth hills and 
wind-blown sand area of the northeast. Also, as for the steps of treatment, 
we have remedied the lack of coordination which has caused dams to be built 
here and reforestation to be carried out there. We have implemented the treat- 
ment of key points step by step and in a planned way. For the country as a 
whole, the Huang He river basin has always been the national key treatment 
area. In order to create additional experiences for large-scale keypoint 
treatment, beginning in 1983, eight areas with serious soil erosion which had 
caused great damage to the national economy were selected as national key 
treatment areas. At the same time, provinces, prefectures and counties were 
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to have their own kev areas. In this work, everyone is paving more attention 
to the treatment of the upper reaches of reservoirs and those who started early 
have already achieved noteworthy results. For example, because of the excel- 
lent water and soil conservation work in the Xishui Reservoir of Tongan County 
in Fujian, there are now thick forests and the ability to conserve a regular 
water source has been increased. After a rain, the water runs slowly and for 
a long time and the compound saving index of the reservoir can reach about 3 
so that a reservoir with a capacity of 50 million cubic meters can function as 
one with a 150-cubic-meter capacity. At the Nanshan Reservoir in Sheng County 
in Zhejiang, major construction was coordinated with the treatment of the 
upyer reaches of the river. The water and soil conservation facilities have 
conserved the water sources and protected the project and the result is note- 
worthy. In the next few vears, Zhejiang plans to include the treatment of the 
upper reaches of the newly built large and nedium-size reservoirs--Changzhao, 
Changtan, Tingan and Chencai-—-as part of reservoir construction so that the 

pr ‘curement of land will be united, forces will be organized and treatment 
will be carried out at the same pace. Based on many years of experience, the 
following problems must be handled well in the treatment of soil erosion: 


First, we must have the guiding ideology for long-term management and the prac- 
tical spirit of continuous treatment. The scope and volume of water and soil 
conservation work are huge. From the total perspective, success may not be 
attained within a short time. We must have the ideology of protracted strug- 
gle. But from a regional viewpoint, the man is not without end; if only we 
persevere in continuous and comprehensive treatment, can we obtain noteworthy 
results within 10 vears in working with a small river basin. 


Second, we must integrate the treatment of the slopes and gullies. Large 
amounts of silt runoff are produced at the surface of the slopes while the gul- 
lies are the channels for the silt. These two must be dealt with together so 
that control work can bring even better results. 


Third, we must integrate measures for planting and construction projects. 
Measures for planting can protect the land surface, increase the permeation of 
rain water and reduce the washing away of top soil so that the life of the pro- 
jects can be prolonged. Measures for the projects can control and regulate 

the water flow to take full advantage of the soil and promote plant growth. 

The roles of the two are not intcrchangeable. 


Fourth, we must integrate field projects and agricultural measures for water 
and soil conservation. Soil erosion on hilly farmlands has heen most serious 
and the damage to agriculture is greater. In the treatment of hilly farmlands, 
besides the building of terraced fields on the mild slopes or embankment, water 
and soil conservation measures suited to locai conditions should be actively 
implemented and we will have good results in the preserve*ion of moisture in 
the soil and the prevention of drought. 


Fifth, we must integrate treatment, management and application. In controlling 
soil erosion, treatment is the prerequisite, management the key and application 
the objective. If there is no timely management and protection after treatment, 
the treatment measures cannot fully develop their potential. In summing un, 

the masses say, "Treatment without management will not brine notable results.’ 
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3. Implement Comprehensive Treatment of Small River Basins 


Comprehensive treatment of small river basins is an effective method based on 
the summing up of many years of experiences. At present, there are about 3,400 
river basins under treatment. Based on the analysis of data of many small 
river basins, good results were obtained when long-term comprehensive treat- 
ment was carried out. The comprehensive rate of productivity (i.e., including 
farmland, uncultivated gullies and grazing slopes) increased from 3-5 yuan per 
mu before treatment to 20-40 yuan. In the river basin, foodstuff per capita 
was about 1,000 jin and there were marked improvements in the agricultural 
structure. The ecologicai environment has improved noticeably and the water 
and soil conservation capacity has increased proportionately to the expanding 
scope of treatment. The reason why the treatment of small river basin can 
bring good results is that each small river basin is an entity in itself. It 
is not only the natural originating area of converging runoff but also the 
economic area for developing agriculture, forestry, husbandry and sideline 

and fishery industries. It is easy to carry out full-scale planning and com- 
prehensive treatment and, in accordance with the conditions of soil erosion, 
to take care of both the upper and lower reaches and to establish a protective 
system integrating measures for planting, projects ard agriculture so as to 
develop potential mass production and realize the objective of using the land 
effectively, controlling erosion and developing production. 


4. Rely on the Masses for Water and Soil Conservation 


Water and soil conservation work is arduous and is directly related to the in- 
terests of the masses. Therefore, we must rely on and mobilize the masses so 
that they will consider such tasks as their job. Many typical examples prove 
that if we do not mobilize the masses and rely only on the state's investment, 
very often the more money we spend, the worse the work becomes. This is a pro- 
found lesson. With the improvement and implementation of the rural production 
responsibility system, the masses have created the experience to treat small 
river basins through household contracts. This changes the longstanding gap 
between treatment and benefit--i.e., those involved in the treatment pay no 
attention to the results--and provides an effective means of water and soil 
conservation. Now that we have implemented the policy stating that whoever is 
responsible for treatment will manage and receive the benefits, and now that 
such conditions will not change for a long time and the benefit can be inheri- 
ted and trsnferred, the masses’ active nature can be fully developed. Based 

on experiences in various areas, in order to carry contracted work successfully, 
the following link should be handled well besides emphasizing leadership at all 
levels: first, the drawing up of the responsibility contract and the issuing 
of the certificate of the right to use the land should be done well; second, 
attention should be paid to the measures for current benefits; third, technical 
guidance should be provided to the household; fourth, necessary financial aid 
should be provided; and, fifth, the legitimate rights of the contracted house- 
holds must be legally protected. 
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5. Strengthen Scientific Research and Actively Train Personne]! 
Water and soil conservation work is rather complex, involving many disciplines 
and subjects, and requires that scientific research precede treatment. Ever 
since the founding of the nation, a number of water and soil conservation ex- 
periment stations and research institutes have been established and research 
ras begun on the pattern of soil erosion, measures for single treatment, re- 
silts of comprehensive treatment and operational techniques. There have been 
definite accomplishments. providing the impetus for treatment. From now on, 
research on water and soil conservation should be based on China's actual con- 
ditions and. using mainly applied tecnniques, appropriate theoretical research 
should be developed, the method and content of which should be suited to local 
conditions. In selecting the topics, we should pay close attention to the 
urgent task of water and soil conservation and to the pressing problems of 
local production and needs. These should be topics of first priority and, 

with organized strength and coordination, we should try to obtain results as 
guicklyv as possible. For a long time, research work had neglected the study 

of related socio-economic problems and not enough attention had been directed 
to the introduction of foreign advanced techniques and intermediate exnveriments 
and the popularization of the results. We should pay attention to solving 
these problems from now on. 


Qualified personnel are an important prerequisite for the development of water 
and scil conservation work. After the 3rd Plenary Session of the ilth Party 
Central Committee. all kinds of water and soil conservation classes have been 
set up, and the specialty of water and soil conservation has been offered in 
some institutions of higher learning so that higher and intermediate personnel 
can be trained. 


6. Strengthen Leadership and Enforce the Laws 


After the founding of New China, the Party Central Committee and the State 
Council adopted a series of important decisions on water and soil conservation, 
promulgated timelv instructions, formulated policies and established profes- 
sional organizations at all levels. Also, in 1955, 1957 and 1958, three na- 
tional conferences on water and soil conservation were held on organizing and 
coordinating such concerned departments as agriculture, forestry, water con- 
servancyv, mining and transportation to begin work, thereby ensuring the devel- 
opment of water and soil conservation from a demonstration area to the whole 
country. The number of water and soil conservation personnel in the country 
at one time reached 15,000. Yet, for various reasons, especially the 10 years 
of turmoil, water and soil conservation enterprises experienced ups and downs 
and suffered great damage. After the 3rd Plenary Session of the llth Party 
Central Committee. China's 23 provinces, cities and autonomous regions have 
either revived or established water and soil conservation leading agencies to 
formulate regulations in general, determine key points, raise funds and begin 
soil erosion prevention work. Organizations at the river basins have also 
strengthened water and soil conservation work. 


Heman activity can destrov the ecological balance, thus causing soil erosion, 


but they can also use natural resources rationally and successfully conserve 
water and soil. Therefore, the strengthening of social management and the 
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formulation of policies and laws, which guarantee the healthy development of 
preventive work and the establishment of a good ecological environment, is a 
very important problem. After the founding of the nation, the enactment of a 
series of policies and laws had played a significant role in stopping destruc- 
tion, beginning treatment and propelling the development of the entire water 
and soil conservation enterprise. In order to strengthen the water and soil 
conservation laws, the State Council in 1982 promulgated the “Regulations on 
Water and Soil Conservation," establishing firmly the important position of 
water and soil conservation in national economic construction. The document 
proposes directions, policies and princivzles, sums up past experiences, clearlv 
regulates treatment, research, education and rewards and punishment and demands 
that each province formulate details of implementation. This is the newest set 
of regulations directing our work and every citizen and unit concerned must 
obey and implement it fully and conscientiously. 


III. Prospects of Water and Soil Conservation 


Reviewing the past and looking at the future, the stepping up of water and 
soil conservation must carry out the following tasks successfully: 


1. Study the Situation Further and Carry out Good Preparatory Work 


To study the situation further, we must pay attention to sound preparatory work 
for treating soil erosion. Thus, in 1983, with the support o. the National 
Planning Commission and using 3 vears of time, a survey of the soil erosion of 
the whole country was carried out, employing the remote sensing technique, and 
a national soil erosion map was prepared. In the past, scant attention was 
paid to such preparatory work and the results of treatment were diminished. 

We propose that every locality first complete such preparatory work as survey, 
planning, design, propaganda and personnel training and prepare such materials 
as seeds and saplings. 


2. Implement Scientific Management and Raise the Standard of Scientific Tech- 
niques 


In order to change the long-term neglect of scientific techniques and the lack 
of standards for treatment and research, forces have been organized to write 
"Standards for Water and Soil Conservation Techniques" and “Standards for Water 
and Soil Conservation Research" in 3 years so that there are regulations to 
follow in performing the various tasks. 


3. Greatly Strengthen Scientific Research and Personnel Training 


There are two aspects to the strengthening of scientific research. In the 
short run, it should be integrated with economic structural reforms and adjust- 
ments should be made in existing stations and institutes. For typical areas 
without stations, we should establish new water and soil conservation stations 
and institutes in order to create a sound national network. We should study 
and as quickly as possible resolve such issues as the selection of topics, the 
evaluation and popularization of results, the introduction of new technology 
and the application of computers. The organization and application of research 





topics should follow the principle of “achieving a breakthrough in key points 
and fewer but better™ so that strength is concentrated and early breakthroughs 
can be achieved in certain important topics. Research related to socioecon- 
omic problems should be included in the plan. In the long run, we should pre- 
pare early to create conditions and establish the agenda for the research on 
soil erosion in China in order to find an early solution to the problem of 
scil erosion and flood and silt forecasts. 


The training of personnel should use the method of assigning responsibility to 
different levels and multi-level training to mobilize the dynamics of estab- 
lish.ag schools. Higher personnel can in general be trained by the state, 
intermediate personnel by the provinces and prefecture and rural technicians 
by the counties. We propose to integrate the reforms to enhance our intellec- 
tual investment. In different areas the schools concerned should establish 
the specialty of water and soil conservation. 


/ 


4. Implement Fully the “Regulations on Water and Soil Conservation" 


The water and soil conservation departments have the glorious duty of imple- 
menting fully the "Regulations on Water and Soil Conservation.” Not only 
should the departments themselves obey the law, they should also supervise and 
investigate the water and soil conservation work of other concerned .epartments. 
Also, we should reform the management of the utilization of water and soil con- 
servation funds and actively promote and improve the responsibility system of 
household contracts for treating small river basins so that we can break away 
from the longstanding habit of thinking that “the state provides the money and 
the masses carry out the treatment.” 


We believe that if only we rely on the masses to carry out the party's policy 
and, under the leadership of the party levels and government, to persevere 
unremittingly in our struggle for several decades, the problem of soil erosion 
left by history can be solved and a good ecological environment created. 


12380 
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5 February 1985 


ENVIRONMENTAL QUALITY 


REGULATIONS ON CONTROLLING COAL BURNING POLLUTION PUBLISHED 
Beijing ZHONGGUO HUANJING BAO in Chinese 9 Oct 84 p 2 


[Article by the State Council's Environmental Protection Committee: 
"Regulations on the Technical Policies To Control Pollution Caused by 
Bituminous Coal Combustion" ] 


[Text] To rely on coal as a main energy resource is a long-term policy of 
our nation. The rational utilization of coal and the control of the 
pollution caused by coal combustion are related to the important issues of 
our nation's economic growth and environmental protection. 


At present, the atmospheric pollution caused by bituminous coal combustion 

in our nation has already reached a rather severe stage. Falling dust and 
the total amount of suspended particles generally exceed the state's 
standards for environmental quality. In the north, the pollution caused 

by the sulfur dioxide in the heating season becomes more severe by the day, 
and acid rain has appeared in many regions south of the Changjiang River. 
Viewed overall, our nation's atmospheric pollution has already become a major 
problem that affects industrial and agricultural production and people's 
lives. The principal reason for the emergence of this severe situation is 
the irrational phenomena that exist in the mining, processing, distribution 
and utilization of coal. For a long period of time the low proportion of 
our nation's coal washing processing, simple and crude coal burning equipment, 
backward methods of supplying heat, and management work being unable to keep 
pace have caused the comprehensive utilization ration of coal to be quite low. 
Throughout the nation at present, the thermal efficiency of industrial 
boilers is only 55 percent, only 16 percent for cooking ranges, and less 
than 10 percent for railroad locomotives. Enterprises have huge amounts 

of combustible gas and industrial waste heat that are not fully utilized, 

but instead are discharged into the environment in the form of waste. This 
not only pollutes the atmosphere, but it also brings about the serious 
depletion of energy resources. 


Along with the growth of our nation's national economy and the improvement 
in the people's standard of living, the amount of coal mined and depleted 
will also increase by a big margin. The proportion of anthracite and lump 
coal is increasingly small, and the ash and sulfur content contained in 

raw coal has increased. If practical, effective measures are not adopted 
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this will not only cause a huge depletion of coal, but coal furnace 
atmospheric pollution will be further exacerbated, which will have serious 
consequences in some large and mid-sized cities. In the near future the 
spread of atmospheric pollution will be contained mainly by the implementation 
of appropriate energy resource policies, and the comprehensive and rational] 
utilization of coal will be expanded in order to unify economic, social and 
environmental benefits. In the “seventh 5-year plan" period the following 
regulations for technical policies in four areas will be put into effect 
for the processing, distribution and utilization of coal, urban central 
heating, urban gasification, and combustion equipment and flue gas 
purification: 





(1) Technical Policies for the Processing, Distribution and Utilization 
Of Coal. 


Long into the future, coal will be the principal component of our nation's 
energy resources, and the proper processing and distribution of coal are 
the basic measures for the rational utilization of energy resources, the 
improvement in the utilization ratio of thermal energy, and for reducing 
environmental pollution. 


Technical Policies for Processing Coal. 


Coal must be screened before being put on the market and fine coal must 
be processed into moulded coal for sale in order to improve its thermal] 
efficiency and to reduce secondary whirling dust. Research and develop 
the direct combustion of moulded coal and solid sulfur technology, and in 
an economically efficient manner reduce the pollution caused by 
bituminous coal combustion in industrial boilers, kilns, locomotives and 
tea urns. Conserve energy resources. 


Energetically popularize the burning of honeycomb briquettes and other types 
of moulded coal for catering trades, mechanized organizations and residential 
cooking ranges, and gradully restrict the burning of loose coal. 


Based on different needs, research economically feasible smoke-free, clean 
fuel (including semi-charred coke) for civilian use and for use in small-scale 
kilns that lack the devices to eliminate smoke and dust. 


Give priority to developing high-sulfur coal washine technology, improve the 
coal grade, and recover sulfur resources. 


If the sulfur content in raw coal that is used to manufacture moulded coal 
is higher than 10 percent, then a solid sulfur agent must be added to reduce 
the emission of sulfur dioxide. 


Reduced stoking and increased naked light fire-back methods must be adopted 
for the use of any coal variety that consists of larger than 15 percent 
volatile matter in order to reduce the emission of harmful gas. 
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Technical Policies for the Distribution and Utilization of Coal. 


Practice coal distribution methods based on the specific characteristics 
of industrial boilers, kilns and coal grade, and see that supply meets demand. 


Give priority to supplying for civilian use varieties of coal whose sulfur 
content is smaller than | percent and which consists of less than 15 percent 
volatile matter. 


The medium volatile bituminous coal of high-sulfur coal washing plants 
cannot be supplied for urban civilian use, so mine mouth roasting furnaces 
can generate electricity once the sulfur and iron ore are recovered from the 
waste rock. 


Supply high-sulfur coal to units that possess desulfurization devices or 
high altitude exhaust facilities. 


Popularize the comprehensive utilization of industrial toiler and kiln slag 
as well as dust separation and ash collection in order to reduce r°condary 
whirling dust. 


Study the adaptation of effective techniquest to prevent pollution brought 
about by the emission and rising of loose particulate matter from coal 
that is being transported for storage. 


(2) Technical Policies for Urban Central Heating. 


To expand central heating in cities is one of the important ways to 

conserve energy resources and comprehensively control the pollution caused 
by bituminous coal combustion. In the overall plans for the transformation 
of older cities and construction in newer cities, the heat supply used for 
production and for daily living must be combined, various ways to provide 
heat sources must be adopted, heat supply plans must be drawn up, and central 
heating methods must replace dispersed heating methods. 


Expand central heating in cities, and according to local conditions rational 
arrangements must be made for supplying heat to thermal power plants and 
regional boiler rooms. 


At thermo-electric plants constructed in cities, the principle of using heat 
to set electricity must be adhered to, and central heating that is 
economically equitable must be implemented. 


In newly built industrial regions whose average annual heat use is rather 
steady, enterprises must be restricted in constructing dispersed heating 
boilers, and regional heating should be developed. While the electric load 
of the mid- and low pressure condensor units near the city proper's thermo- 
electric power plants can be satisfied by the electric network, they will 
undergo technical and economic evaluation. Those whose techniques are sound 


115 








and who are economically equitable must be converted to bleeder-type, 
back-pressure or reduced vacuum operation, and they will supply heat 

for use by industrial enterprises or will utilize circulating water in 
supplying heat to public buildings and residential dwellings. Centra! 

heating must be implemented for oil- and gas-fired industrial boilers that 
have been converted to coal-firing or for old boilers that have been refitted, 
as well as for existing boiler rooms that have been expanded. 





The heat supply potential of existing thermo-electric power plants must be 
brought fully into play. Utilize the additional energy of power plant boilers, 
install spike boilers, spike calorifiers or thermofors, and expand central 
heating and improve overall benefits. Central heating must gradually be 
implemented during the transformation of older cities, and newly built 
residential districts must implement central heating. Employ large capacity, 
high efficiency hydronic boilers, and prevent the simultaneous use of many 
small boilers. 


Energetically develop hydronic boilers with a capacity above 6 million 
calories, replace steam boiler heat supply, and finalize the design of 
and standardize hydronic boilers. 


Large-scale enterprises must recover usable waste heat resources, replace 
existing boiler groups, and reduce the loss of primary energy resources. 

Those enterprises that have the added capability should equitable supply 

heat to adjoining units. 


In an economically equitable manner recover the various industrial low 
temper. cure waste heat usable resources, supply heat to the surrounding 
residential districts, and replace small boilers’ dispersed heating. 


Actively develop solar energy, geo-thermal energy, and nuclear energy 
usable technology, reduce the depletion of mineral resources, and alleviate 
atmospheric pollution caused by bituminous coal combustion. 


(3) Technical Policies for Urban Gasification 


Urban gasification is one important way to control the atmospheric pollution 
caused by bituminous coal combustion. The principle for developing urban 
gasification is, first, concentrate on large cities and key environmental 
protection cities, and then mid- and small-sized cities. Priority can 

be given to gasification for mid- and small-sized cities that meet the 
conditions for gas resources (including mineral regions). Rationally 
utilize various gas resources. Regions that can utilize natural gas, coke 
oven waste gas, mineshaft firedamp, as well as petroleum and chemical and 
industrial tail gas, etc, should fully utilize these gas resources to develop 
the manufacture of gas produced from coal. Regions that possess superior 
coal resources should actively develop the manufacture of gas produced from 
coal. 
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Adjust the inequitable utilization of natural gas and regulate the amount 
of combustion gas for the large number of compression boilers, use coal to 
replace gas, and increase the amount of natural gas supplied to cities for 
civilian use. 


Iron and steel complexes must actively supply cities with coke-oven waste 
gas, and they must use low calorific value coal gas to replace high calorific 
value coal gas and supply it to cities for civilian use. Mid- and small- 
scale coking plants that already supply cities with gas should in combination 
with overhauls convert specific heat coke ovens into variable heat coke 
ovens, and they should increase the amount of natural gas supplied to cities. 


In sectors where liquified petroleum gas is used as boiler fuel, it should 
be replaced by coal, and the gasoline alkylate should be supplied for urban 
civilian use. 


Strictly limit the development of local method coking, and gradually use 
mechanized coking to replace the backward techniques, high depletion of 
energy resources, and severe pollution of local method coking. Provide 
coke oven gas for civilian use. 


As soon as possible supply cities with the usable petroleum, chemical and 
industrial tail gas, mineshaft firedamp, etc. 


Where conditions are present in mining areas, construct mine mouth gas 
manufacturing plants or energy resources comprehensive utilization bases, 
and increase the amount of natural gas supplied to cities. 


Actively utilize anaerobic fermentation that has a high concentration of 
organic effluents and waste residue, and develop industrial methane, or 
deveiop small gas supply regions that will be regarded as supplemental 
gas resources for cities. 


Priority must be given to supplying combustion gas in cities for use in 
domestic cooking and for hot water, and then it should be supplied to sites 
where the industrial enterprise techniques require the use of gas fuels. 


In regions that are rich in aquatic resources and low calorific value coal, 
develop small hydro-electricity and small thermo-electricity resources, 
utilize the seasonal electrical energy and low valley electric energy, 

and supply electric heat for civilian use. 


(4) Technical Policies fcr Combustion Equipment and the Purficiation of 
Flue Gas. 


Adopting flue gas purification measures for coal-fired boilers or other 


combustion is one important facet of alleviating pollution that is caused 
by bituminous coal combustion. 
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Technical Policies for Combustion Equipment. 


Mechanized coal-feeding must be adopted for newly manufactured boilers whos 
evaporation rate is higher than or equal to 1 ton per hour, and they should 
be fitted with dedusting equipment. It is not permitted to manufacture 
manual coal-feed boilers. 


In regions where conditions are not present for providing central heating 
and where boilers do not meet smoke emission standards, accelerate in a 
planned way the replacement and refitting of boilers, and fit them with 
dedusting equipment. 


Boilers cannot be replaced in regions that in the near future will 
implement central heating, but measures should be adopted to control 
pollution. 


Restrictions must be enforced for the replacement of the older boilers that 
cause severe pollution, such as the Lancashire, Cornish, Cochran, and other 
boilers which have already been eliminated. They cannot be converted for 
other use. 


Requirements for combustion equipment that will be refitted in the near 
future are as follows: 


Manual coal-feed modes must be eliminated for boilers with an evaporation 
rate higher than or equal to | ton per hour, and chain grate stoker and 
reciprocating grate stoker combustion wust be adopted. In regard to the 
spreader stoker and vibrating grate stoker combustion modes, boiler-type 
and combusticn techniques must be changed in order to decrease the initia! 
smoke exhaust density. Prior to resolving problems in dedusting 
techniques, boiling furnaces and coal dust boilers must be limited to 
expansion within the city proper. 


According to local conditions, smokeless combustion techniques must be 
adopted for boilers and small-scale kilns with an evaporation rate lower 
than | ton per hour. 


Technical Policies for Dedusting. 


Newly built and expanded coal-fired power plants must adopt electrostat ik 
precipitation and other high efficiency dedusting techniques. Existing coal- 
fired power plants must put into practice electrostatic precipitation, 
Venturi tube dedusting, and other high efficiency dedusting techniques, 

and they must make efforts to improve the dedusting efficiency of water 

film dust traps and multi-tubed cyclone dust traps. 


High efficiency, low resistance, and low cost cyclone dedusting and wet 
scrubber techniques must be adopted for industrial boilers, and the air 
locking devices and dust precipitators in cyclone dust traps must be improved 
and perfected. 





The sewage from wet scrubber dedusting must undergo treatment in order to 
conform to the required emission standards and to prevent secondary pollution. 


Prior to employing combustion by stages where conditions are not present, 
high etficiency dedusting or bi-level dedusting techniques must be adopted 
for existing industries in the city proper and for heating coal dust boilers 
and boiling furnaces in order to meet emission standards. 


Precipitation, bag filters and other high efficiency dedusting techniques must 
be put into practice for large-scale industrial kilns. 


Develop new, high efficiency dust traps. 
Technical Policies for Desulfurization. 


Synthetic ammonia plants, coking plants, coal and gas plants and other 
production facilities that use coal as the principal raw material must 
recover the sulfur resources from the coal gas. At present, under 
conditions of ensuring atmospheric and environmental quality, ensure that 
thermal pewer plants can utilize the capacity to diffuse and dilute into 
the atmosphere the sulphur-bearing flue gas and that they employ high 
chimneys for the exhaust. 


In regions where geographical and meterological conditions are disadvantageous 
to the difusion and dilution of sulphur-bearing flue gas, where population 

is dense, industries are concentrated, and pollution is severe, restrict 

the installed capacity of power plants and rationaliy choose sites for the 
construction of these plants. Actively research flue gas desulfurization 
techniques that are suited to our national conditions, and construct 
demonstration projects. 


Research and give priority to tree varieties and cultivatian techniques 
that are suited to local atmospheric purification, and on the foundation 
of universal tree planting actively expand the area of grasslands and 
carry out the vertical afforestation of structures in order to alleviate 
air pollution. 


9926 
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5 February 1985 


ENVIRONHENTAL QUALITY 


BEIJING IMPLEMENTS POLLUTION CONTROL MEASURES 
OWO91207 Beijing XINHUA in English 1134 GMT 9 Jan 35 
{“Blue Sky Over Beijing’ --XINHUA headline] 


[Text] Beijing, 9 Jan (XINHUA)--The sky over Beijing has become bluer and 
clearer this winter with the installation of soot and snoke controlling de- 
vices on more coal-burning boilers, the use of gas for cooking by more house- 


holds and expansion of central heating from municipal steam plants, today's 
BEIJING DAILY reports. 


When the last group of 209 boilers were fitted to prevent emission of black 
smoke last year, all of the central city's 5,200 boilers were under control. 


The number of households using eas, instead of coal stoves for cooking, rose 
to 960,000 in 1984, an increase of 50,000 over 1983. 


Central heating from the municipal steam system was extended to take in 61] 
more residential areas last year and this reduced the number of smoke- 
belching chimneys by 330. 


As for noise pollution, Beijing banned horn blowing by motor vehicles in 
major streets last year. This brought noise levels down one to six decibels 
from the high of nearly 70 in 1983. 


In 1984, 100 electroplating plants were closed down or merged in Beijing's 
urban areas while another 52 factories completed installing waste water pollu- 
tion control devices. 


The use of benzene hexachloride and DDT as insecticides is now forbidden in 
Beijing. Measures have also been worked out with adjacent Shanxi and Hebei 
Provinces on water head protection of three reservoirs. 


An official of the Environmental Protection Agency disclosed that 12 new 
projects to improve the environment have been planned for 1985. These in- 
clude planting trees, flowers and grass in 12 residential areas and land- 
scaping the areas surrounding six lakes within the city and three rivers on 
its outskirts. 


CSO: 4010/61 
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ENVIRONMENTAL QUALITY 


HUBEI VIEWS PROGRESS PROBLEMS IN ENVIRONMENTAL PROTECTION 
Accomplishments Noted 
Wuhan HUBEI RIBAO in Chinese 11 Mar 84 p 1 


{Article: “Hubei's Environmental Protection Work Has Made Great Progress in 
10 Years"] 


(Text] At the 3d Provincial Environmental Protection Conference that opened 
yesterday, Dong Chang [5516 2490], chief of the provincial environmental pro- 
tection bureau announced: Hubei has made great progress in environmental pro- 
tection work in the past 10 years. The province has built 4,860 control facil- 
ities and invested 470 million yuan for pollution control. 


Since the first provincial environmental protection conference in 1973, a num- 
ber of key pollution sources which the central authorities and provincial 
leadership have urged to solve, such as the salt and oil effluent of the 
Jianghan oil field, and other projects requiring control within a specified 
period, have been basically completed. They combined economic readjustment 

and also closed, suspended, merged, retooled and moved 410 enterprises with 
severe pollution and low economic and environmental benefits, effectively 
reducing the amount of industrial pollution discharged and allowing the environ- 
ment of cities like Wuhan and Huangshi to improve to some extent. 


Gradually more attention has been given to the protection of natural resources 
and the agricultural environment. Environmental protection departments have 
proposed environmental protection plans and measures for agriculture, took 

part in the work of division into provincial agricultural districts and national 
land management, organized a comprehensive examination of Shennongjia nature 
reserve and strengthened protection for rare plants and animals. 


By strengthening the propaganda, education and the legal system for environ- 
mental protection, they enabled environmental management work to make consid- 
erable progress. The provincial people's congress and the provincial govern- 
ment promulgated five laws and regulations, the "Provisional Regulations for 
Environmental Protection in Hubei." They levied pollution fees to over 1,800 
enterprises for exceeding pollution standards, and thus accelgrated pollution 
control by enterprises. A new examination and approval system to prevent pol- 
lution has basically taken shape. In 1982, 95 percent of new construction 
projects in Wuhan carried out the "three simultaneous efforts." Throughout 
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the province six large- and medium-scale projects have implemented the “three 
simultaneous efforts." Environmental protection work has begun to be included 
in economic and social development plans and the legal system. 


Hubei’s environmental research work has achieved a total of 132 accomplishments, 
and 13 have individually won awards at national scientific conferences and 
provincial scientific and technological achievement awards. 


Provincial Deputy Governor Guo Zheng'an [6753 2182 0049] spoke at the confer- 
ence. He said that although Hubei'’s environmental protection work has achieved 
some accomplishments, major problems and disparities still exist. A prominent 
one is that environmental problems still have not received enough attention. 
Today, recognition of the environmental problem is like recognition of the 
population problem in the 1950's. If we continue to ignore it and do not con- 
centrate on environmental protection work, then by the end of this century, 
China's environmental pollution and ecological destruction could become very 
difficult to remedy--just like the population problem. He asked that all 
levels of government, all departments and all units make this basic national 
policy--environmental protection--a major item on their agendas. The governor 
is responsible for the environmental protection of the whole province. The 
leadership of each area and each department should take responsibility for 
environmental protection, and they should all view environmental protection 

as an important task to pay attention to, personally decide policies, personally 
deal with and solve the environmental protection problems that the masses 
urgently want resolved in a down-to-earth manner. 





Environmental Conference Issues Policies 
Wuhan HUBEI RIBAO in Chinese 17 Mar 84 p 1 
{Article: “Protect the Environment in a Down-to-Earth Manner"™] 


[Text] The 3d Provincial Environmental Protection Conference decided to adopt 
six major policies and measures, to implement policies combining prevention 
and control with emphasis on prevention and steadfastly do a good job with 
environmental protection work. These policies and measures were put forward 
by Deputy Governor Tian Ying [3944 5391] on the afternoon of the 14th in his 
summary speech. 


These six policies and measures are: 1. Strictly prevent the production of 

new pollution. Large- and medium-scale projects should all compile and sub- 
mit an environmental impact statement and must strictly carry out the "three 
simultaneous efforts" regulation. Small-scale projects should also report to 
the local planning committee and environmental departments for approval. Only 
after commune and brigade, neighborhood, and school-run enterprises have under- 
gone the comments of the local environmental department can industrial and 
commercial administration departments register them and issue a permit. 

2. All old enterprises, including both state and collective enterprises and 
large-, medium- and small-scale enterprise, must eliminate pollution through 
technical transformation. Environmental protection departments should take 
part in the check and acceptance of enterprise reorganization, and the environ- 
mental protection department should report to the local government and request 
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control measures be implemented within a specified period of time for enter- 
prises with severe pollution, that the masses complain about and for which 
present economic and technology conditions permit a solution. 3. All funds, 
goods and materials for new construction projects and technical transformation 
must be included in the plans with the main project, and give a guarantee, 

so that they may not take funds and materials and leave a gap in the construc- 
tion of environmental protection facilities. 4. We must strictly forbid the 
production and sales of food, medicines, etc., that are harmful to humans or 
domestic animals. 5. We must ascertain in advance various sources of funds 
related to environmental protection. All levels of economic committees, indus- 
try and communications departments and local concerned departments must take 
out about 7 percent each year to use in prevention and control of environmental! 
pollution until enterprises acquire funds for renewal and transformation. 

The urban construction safeguard fees collected by large and medium-sized cities 
should be used on joint basic facilities construction and to implement compre- 
hensive projects for environmental pollution prevention and control. Eighty 
percent of the fees for discharging pollutants assessed in various places should 
be returned to the enterprise for use in pollution prevention, in accordance 
with State Council regulations. The profit from products produced through 
using the “three wastes" should not be turned over to the higher authorities 
for the time being, but retained at the plant or locality for continual use 

in environmental protection. Environmental protection construction projects 
that use funds raised by the locality and emission fees to solve pollution 

and to move plants or set up separate ones are exempt from the construction 
tax of 15 percent. When enterprises have difficulty raising funds for pollu- 
tion prevention and comprehensive utilization of the “three wastes" projects, 
construction banks will provide low interest loans. 6. Launch a movement to 
clean up plants in the province. Confer a title on plants that meet standards 
of cleanliness and also give them commendations and awards. Addressing the 
organizational question, Comrade Tian Ying said, "All levels of government 

must set up environmental protection work organs and designate personnel, vest 
them with governmental functions and have them carry them out.” 


After 5 days, the 3d Provincial Environmental Protection Conference concluded 
on the 14th. At the closing ceremony on the afternoon of the 14th, Han Ningfu 
{7281 1337 1133], chairman of the Enlarged Standing Committee of the Provin- 
cial People's Congress, spoke. He asked everyone to return to their home towns 
and conscientiously implement the spirit of the conference, carry out environ- 
mental protection plans in a down-to-earth way, quietly immerse themselves in 
hard work, devote themselves to seeking actual results, and exert themselves 

in the struggle to complete this great and glorious work of environmental pro- 
tection which will benefit our present generation and be a meritorious ervice 
for our posterity. 


Responsible people from the Provincial Party Committee, Provincial Advisory 
Committee, Enlarged Standing Committee of the Provincial People's Congress, 

the Provincial People's Government, the Provincial C.P.P.C.C., and the provin- 
cial military command, along with Zhou Huanzhong [0719 3562 0022], Xu Daogi 
[6079 6670 3823], Guo Zhengan [6753 2182 0049], Wang Hanzhang [3769 3352 4545], 
Shi Zirong [0670 1311 2837] and others, and responsible representatives of 
concerned departments and mass organizations also attended the conference. 
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Existing Problems Emphas ized 
Wuhan HUBEI RIBAO in Chinese 17 Mar 84 p 1 
{Commentary } 


[Text] The natural environment is a fundamental prerequisite for human sur- 
vival and the source of material for economic construction and social develop- 
ment. The quality of the environment is an important indicator for measuring 
a nation's prosperity, strength and civilization. Consequently, China's con- 
stitution stipulates that “the state will protect and improve the surroundings 
and ecological environment, prevent and control pollution and other public 
nuisances." This is a major basic national policy. 


Since the lst Provincial Environmental Protection Conference in 1973, and par- 
ticularly after the 3d Plenum of the llth Central Committee, there have been 
great accomplishments in provincial environmental protection work. This con- 
cretely shows that we have obtained initial success focusing on the areas of 
monitoring and controlling pollution sources, and national control projects 
with time limits have been basically completed. There has been some improve- 
ment in the environmental condition of key cities with severe pollution. 
People are gradually paying more attention to the agricultural environment 
and to protecting natural resources. There has been rather great progress 

in improving the environmental legal system and in environmental management 
work. Scientific environmental research has achieved a .umber of results. 
The province has basically formed a monitoring network for air and water 
quality; propaganda and education on environmental protection is constantly 
being strengthened. These lay a very good foundation for further creating a 
new situation for future environmental protection work. 


However, we must see that along with the rapid development of agricultural! 

and industrial production, Hubei’s environmental pollution and ecological 
destruction are still a very serious menace. Some enterprises which severely 
pollute the environment continue to discharge large amounts of the “three 
wastes"; the phenomenon of vegetation destruction and indiscriminant felling 
of forests still exists; the phenomenon of blindly reclaiming land and 
destroying the natural ecology has still not been fully brougiit under control; 
and the problem of pesticide pollution awaits a solution. The environmental 
problem is still a prominent one that affects Hubei's economic and social 
development and the livelihood of the masses. 


This environmental protection conference put forth general goals for environ- 
mental protection by the year 2000. These are to basically solve environmental 
pollution in Hubei; basically return the natural ecology to a benign cycle; 

the province will basically be able to have a fine, clean and tranquil environ- 
ment for production and living in both city and countryside suited to higher 
economic development and the improved material and cultural life of the people. 
This is the common wish of the people throughout the province and it is also 

a glorious mission. 


In order to guarantee the realization of this objective, we must first heighten 
our understanding of this basic national policy, environmental protection, and 
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in particular, leading cadres at al! ievels must raise their understanding. 

We can take beneficial lessons from the birth control problem. Unless we con- 
centrate on the environmental problem, by the end of the century, environmental 
pollution and ecological damage will become very difficult to solve. We must 
make this problem a major item on our agenda and view it as an important duty 
of the government and departments. We must emphasize environmental protection 
the same way that we emphasize production and population and must stress 
environmental quality the same way we stress product quality, praising those 
who do well and criticizing those who fall short. We should thoroughly handle 
a few good things for the masses and gradually get a good hold on the environ- 
mental problem, manage it well and solve it. 


To strengthen environmental management, we must combine prevention and control 
with emphasis on prevention. We must make prevention the aim, solve the prob- 
lem of environmental pollution and ecological damage in the process of economic 
construction, include environmental protection work in the course of national 
planning management and achieve the simultaneous coordinated development of 
the economy, society and environment. Both large-scale capital construction 
projects and large-scale projects to develop natural resources should carry 
out the national laws and regulations on environmental protection and make 

an environmental impact assessment an important part of the project's feasi- 
bility study. For environments that have already been polluted or damaged, 

we must continue to implement the guiding policy of “whoever pollutes is 
responsible for cleaning it up,” uphold the principle of “rely on the masses, 
everyone get to work" and enthusiastically implement control. At the same 
time, we must also strengthen the scientific research work for environmental 
protection, conscientiously do long-range and short-term planning fo: environ- 
mental protection and strengthen planning guidance. 


One other important measure is the application of legal methods in managing 
the environment, and we certainly must strictly carry out the environmental 
regulations that have already been promulgated. We must also gradually 
improve and continue to stipulate various special regulations for environmental 
protection and regulations for protecting 1d managing resources, gradually 
forming a complete environmental protect’ .. regulatory system. Earnestly work 
toward reliance on the law and strict i plementation of the law. At the same 
time, we must continue to strengthen prop ganda and education for environmental 
protection regulations, thus making cadres and the broad masses continually 
strengthen their sense of the regulations, conscientiously observe the law, 
conscientiously and determinedly struggle against all kinds of behavior that 
goes against the environmental protection regulations and in this way estab- 
lish a superior environmental morality in our society. 


Only with close attention paid at all levels, and with everyone setting to 
work, will we definitely be able to create a new situation in Hubei's environ- 
mental protection work, raise environmental protection work to a new high 

level and in this way guarantee the realization of our environmental objectives. 
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JPRS-CST-85-064 
5 February 1985 


ENVIRONMENTAL QUALITY 


SHANXI VIEWS ENVIRONMENTAL ISSUES OF INDUSTRIAL DEVELOPMENT 
Improve Energy Use 
Taiyuan SHANXI RIBAO in Chinese 4 Apr 84 p 2 


[Text] Since the 3d Plenum of the llth Central Committee, there have been 
definite achievements in Shanxi's environmental protection work. However, 

due to a large debt in the past, the accumulation problem is rather large. 

If we do not draw enough attention to this problem as soon as possible, then 

it will inevitably limit the province's economic development and we may even 

be punished by the laws of nature. Recently, Vice Premier Li Peng [2621 7720] 
pointed out that some of our comrades are now enthusiastically paying attention 
to production and construction, and this enthusiasm is commendable. However, 
while paying attention to production, very few are thinking about environmenta! 
protection. This is onesidedness. The correct attitude should be to solve 
environmental pollution and ecological destruction during the process of eco- 
nomic construction, thus enabling the simu!taneous development of economic 
construction and environmental protection. At the same time, guarantee and 
promote the development of economic construction through environmental protec- 
tion. That is to say, we must simultaneously plan, implement and develop eco- 
nomic construction, urban and rural construction and environmental construction 
to achieve the integration of economic, social and environmental benefits. 


To realize the objective of this struggle, we must start from the actual con- 
ditions of our province, and make the rational development and full utiliza- 
tion of natural resources and raising the capabilities of natural resources 
for reproduction and regeneration and for sustained utilization the basic 
policy and strategic starting point of environmental protection. As for the 
exploration, development and use of coal, we must implement the guiding prin- 
ciples of “comprehensive exploration, comprehensive appraisal and multi- 
purpose use," carry out planned excavation and distribution and increase the 
recovery rate of natural resources. All areas should pian and implement the 
use of usable excess gas from industry and mining by the people, centralized 
heating, urban gas, low sulphur coal and formed coal, and make efforts to go 
the route of coal-burning and gasification in the transformation of coal's 
thermal energy. 


Environmental protection permeates all sectors of the national economy and 
is closely bound up with the life and health of the people. This is where 
the essential interests of the people lie. 
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To successfully protect Shanxi's environment during the construction of an 
energy and heavy industrial base is a particularly grand and enormous task. 
All levels of party committees, the government and various sectors must not 
only make environmental! protection an important duty and put it on their 
agenda, but they must inspire enthusiasm, work solidly and make a new contri- 
bution for the sustained development of Shanxi's economic construction and 
for the constant improvement of quality of its environment and for building 
an even more magnificent Shanxi. 


Simultaneously Develop Economy, Environment 
Taiyuan SHANXI RIBAO in Chinese 4 Apr 84 p 2 
[Article by Zhang Tianding [1728 1131 1353]] 


([Text] “Following the construction of Shanxi as an energy and heavy industrial 
base, pollution and destruction from coal mining and use are major environmental 
protection problems in the province. Consequently, we must make the improvement 
of the energy environment a strategic task in the construction of Shanxi as 

an energy and heavy industrial base, and conscientiously work at it." This 

is what Deputy Governor Yan Wuhong [7051 2976 1347] said at the closing cere- 
mony of the Provincial Environmental Protection Conference. 


More than 500 responsible persons from the provincial party committee, the 
Provincial People's Congress, the provincial government, the provincial 
C.P.P.C.C., various departments, committees, offices and bureaus, and repre- 
sentatives from prefectures, cities and counties all over the province and 
specialists from the environmental protection front attended this conference. 


Both Deputy Secretary of the Provincial Party Committee and Governor Wang 
Senhao [3769 2773 3185] and Deputy Governor Yan Wuhong attended and spoke at 
the conference. 


Yan Wuhong pointed out that we must carry out the principle of “whoever 
develops is responsible for protection” in the development and use of natural 
resources. Fairly large projects must carry out both an environmental impact 
assessment and a feasibility study so that the development of a base for energy 
resources will integrate economic results and environmental benefits and coor- 
dinate the development of the economy and the environment. 


Minister Li Ximing [2621 6932 6900] of the Ministry of Urban and Rural Con- 
struction and Environmental Protection sent a congratulatory telegraph upon 
the convening of the conference. In his telegram he pointed out "Shanxi is 
China's largest energy resource base, and from now on it will have even 
greater development and the task of environmental protection work is an 
extremely onerous one. We are confident that through this conference, we wil! 
be able to earnestly do well in environmental protection work while developing 
coal resources, in order to promote the smooth development of the economy and 
protect the health of the masses. 


During the conference, representatives of units from Jiexiu County, Changzhi 
City and Xinzhou Prefecture introduced their experiences in environmental 


127 











protection work. Many specialists also put forth some practical views and 
plans regarding the environmental protection issues during the construction 
of Shanxi as an energy and heavy industrial base. 
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JPRS-CST-85-004 
5 February 1985 


ENVIRONMENTAL QUALITY 


BRIEFS 


ENVIRONMENTAL EQUIPMENT COMPANY--The China Environmental Protection Equipment 
Company, a company opcrated jointly by several regions and departments to pro- 
duce equipment for environmental protection, began its operation in Beijing 
today. The enterprises and research units under the new company will pri- 
marily be engaged in ceveloping and producing five major types of equipment 
for environmental protection: mechanical and statical equipment for pollu- 
tion control, and equipment for sewage treatment, noisc control, and air pur- 
ification. [Summary] [Beijins, XINNUA Domestic Service in Chinese 1145 CMT 
28 Nov 84 OW) 


XISUA ISLANDS DESALINATION PLANT OPERATIONAL-—-Guangzhou, 16 Jan (XINHUA)-- 
The first sea water desalination project built in the Xisha Islands in the 
South China Sea, has just gone into operation. Designed and built completely 
in China, the plant will produce 200 tons of desalinated water a day. Water 
produced by the plant was recently declared up to standard by scientists who 
had tested it. fresh water used to have to be shipped to the islands from the 
Chinese mainland. [Text] [Beijing XINHUA in English 0256 GMT 16 Jan 85 OW] 


SICHUAN SPRING AFFORESTATION--According to incomplete statistics for Sichuan, 
13 prefectures and cities have voluntarily planted over 100 million trees, a 
60 percent increase over the same period last year; rural areas have afforested 
1.63 million mu, a 36 percent increase over the same period last year; 547 
million trees were planted on the “four sides” which is also more than the 

same period last year; and raised over 60,000 mu of seedlings, which is twice 


the amount for the same period last year. [Summary] [Chengdu SICHUAN RIBAO 
in Chinese 12 Mar 84 p 1} 12452 
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Geophysics JPRS-CST-85-004 
5 February 1985 


AUTHOR: SUN Wenke [1327 2429 3784] 


ORC : Bureau of Geophysical and Geochemical Exploration, Ministry of 
Geology and Mineral Resources 


TITLE: “Advance Geophysical Prospecting to a New Stage to Meet the Challenge 
of the New Situation" 


SOURCE: Beijing WUTAN YU HUATAN [GEOPHYSICAL AND GEOCHEMICAL PROSPECTING] 
in Chinese Vol 8 No 5, 10 Oct 84 pp 257-266 


TEXT OF ENGLISH ABSTRACT: In this paper, a review has first been made of 

the achievements scored during recent years in such aspects as aerogeophysical 
prospecting, regional gravity survey, geophysical prospecting for metallic 

and nonmetallic ore deposits as well as for coal basin, hydrologic and 
engineering geophysical exploration, and geophysical survey for information 

at great depths, with an enumeration of geologic results achieved and methods 
and instruments newly added for utilization. Then some tentative ideas have 
been put forward concerning the future work, arguing that geophysical explora- 
tion should be advanced to a new stage to achieve four objectives. Discussion 
is also given of some important subjects, e.g., conducting the second genera- 
tion aerogeophysical work, extending the regional gravity prospecting to 
complicated areas, performing 1:50,000 integrated geophysical survey as an 
important component of geophysical prospecting work, speeding up geophysical 
work in aspects of hydrologic engineering prospecting and geothermal prospect- 
ing, enabling geophysical prospecting for metallic and nonmetallic deposits 

to tackle increasingly complicated and variable problems, further strengthening 
geophysical prospecting for coal basins, and working out a long-term plan of 
deep-seated geophysical survey for systematical work. At the end of the paper 
some expectations are made for improving techniques and instruments. 
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Geophysics 
AUTHOR: HUANG Xude [7806 4872 1795] 


ORG: Beijing Computer Center, Ministry of Geology and Mineral Resources 
TITLE: “Petroleum Geophysical Reconnaissance in the Past 30 Years” 


SOURCE: Beijing WUTAN YU HUATAN [GEOPHYSICAL AND GEOCHEMICAL PROSPECTING] 
in Chinese Vol 8 No 5, 10 Oct 84 pp 267-270 


TEXT OF ENGLISH ABSTRACT: Thirty years have elapsed since the nationwide 
petroleum reconnaissance announced its beginning in the North China Plain in 
1955. During this period, integrated geophysical survey has been carried out 
in dozens of continental and off-shore depositional basins with the discovery 
of hundreds of structural traps of various types, of which some 100 have 
proved by later investigaticn and exploration to be oil fields of commercial 
value. Nevertheless, the geophysical work in this 30 years, named “the first 
round petroleum geophysical reconnaissance,” has been predominantly confined 
to various anticlinal traps within the Mesozoic and Cenozoic detrital sequence 
of East China. Starting in about 1982, the second round petroleum geophysical 
reconnaissance has extended the investigative and research work to new areas, 
new depths, new realms and new types with the aim of looking into complex 
structures and stratigraphic traps. To fulfill the task assigned to this 
round, full use should be made of the experience gained in the first round, 
such as spreading the survey to the whole region, integrated exploration with 
seismic prospecting as the major method, and integrated evaluation. The 
present paper also maintains that the successful realization of the new objec- 
tives requires new viewpoints, new equipment, new techniques and newly-trained 
personnel. 
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Geophysics 


AUTHOR: LI Shanfang [2621 0810 5364] 
SUN Huanzhen [1327 3562 2182) 


ORG : Both of the Bureau of Geophysical and Geochemical Exploration, 
Ministry of Geology and Mineral Resources 


TITLE: “Advances in Exploration Geochemistry” 


SOURCE: Beijing WUTAN YU HUATAN [GEOPHYSICAL AND GEOCHEMICAL PROSPECTING] 
in Chinese Vol 8 No 5, 10 Oct 84 pp 271-283 


TEXT OF ENGLISH ABSTRACT: The present paper reviews the advances in research 
and production work exploration geochemistry gained by the Ministry of Geology 
and Mineral Resources over the past 30 years, especially during the most 

recent years. It deals with such aspects as effectiveness of geochemical 
prospecting for mineral deposits, regional geochemical exploration, geochemical 
survey in metallogenic belts, geochemical prospecting in mining areas, standard 
geochemical reference samples, analytical devices and wethods for geochemical 
prospecting and mercury vapor survey. Marked progress has been made in the 
field of geochemical exploration in the past five years as is evidenced by 

the detection of not only more quantity, but also more types of ore deposits 
and ore occurrences than ever before, with the discovery of 24 gold deposits 
and occurrences as the most convincing example. The progress in designing an 
integrated plan for analysis of miltiple elements in regional geochemical 
samples and its role in geochemical prospecting have been emphatically 
elucidated. The available data fully show that, as a useful direct ore- 
detection method, geochemical prospecting widens the geologists’ visual 

field, enables them to search for ore at greater depths, and is therefore 
surely to play an increasingly important role in geological work in the days 

to come. 
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Ceophysics 


AUTHOR: REN Tianxiang [0117 1131 4382] 
ZHAO Yun [6392 0061) 
ZHANG Hua [1728 5478] 


et al. 
ORG: All of the Institute of Exploration Geophysics and Geochemistry 
TITLE: "A Preliminary Study of the Utilization of Regional Geochemical 


Prospecting Method in the Arid and Desert Area of Nei Monggol" 


SOURCE: Beijing WUTAN YU HUATAN [GEOPHYSICAL AND GEOCHEMICAL PROSPECTING] 
in Chinese Vol 8 No 5, 10 Oct 384 pp 284-296 


TEXT OF ENGLISH ABSTRACT: This paper presents some valuable results obtained 
in experimental geochemical exploration work in the arid area of Nei Monggol. 
Surface soil and drainage sediments in the arid area of Nei Monggol and 
western Gansu are commonly mixed with aeolian (wind-borne) sand, whose 
interference reduces element contents of geochemical samples nearly to back- 
ground values. Aimed at eliminating the effect of this aeolian sand, we have 
graded the geochemical samples according to grain size, calculated the propor- 
tion possessed by ~ach size fraction, made microscopic identification for 
genesis and determined contents of various elements. The resulting data 
suggest that aeolian sand is predominantly of -0.9 - 0.2 mm in size and the 
optimum sampling size seems to be -5 - 2 mm-~samples in this size range show 
high anomalous values with small variation coefficients and fine recurrence. 
Investigation has also been made of such problems as optimum sampling site, 
sampling horizon and sampling density, combined with a comparison of 
effectiveness between soil survey, rock survey, hydrochemical survey and some 
other geochemical methods. All this has led to the conclusion that, in arid 
and desert areas, the most economical and efficient regional geochemical 
prospecting methods are the drainage sediment survey of coarse-sized fractions 
and underground hydrochemical survey, whereas in peneplane or denuded gobi 
areas the optimum sampling media are rocks and underground water, with soil 
being secondary in importance. 
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Mechanics 
JPRS-CST-85-UL- 


rT ——_ 7 — = 
5 February i9ct> 


AUTHOR: ZHU Zonghou [2612 1350 0624] 
WANG Boyi [3769 2671 0001] 
LIN Lie [2651 3525] 


ORC: All of the Institute of Mechanics, Chinese Academy of Sciences 


TITLE: “Experimental Study of Chemical Alleviation for Improving Reentry 
Communication" 


SOURCE: Beijing LIXUE XUEBAO [ACTA MECHANICA SINICA} in Chinese No 4, 1984 
pp 408-416 





TEXT OF ENGLISH ABSTRACT: Chemical alleviation for improvement of reentr 
communication by solid ablation and liquid injection has been a practical 
method. The mechanism of chemical alleviation and the method of experimental 
studies of simulation in an arc tunnel are discussed in this paper. Studies 
have been performed in the HLIDF arc tunnel by diagnostic methods of heat- 
protection material upon the electron concentration and microwave transmission, 
and the injection of different electrophilic reagents upon the electron 
concentration have been determined. This has provided a basis for selecting 
heat-protection materials and identifying their properties. 
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Mechanics 
i5 5268 5391] 


AUTHOR: CHEN Zhiying {|7! 
27 4363 0251] 


SUN Zhiwei [13 
ORG: Both of the Institute of Mechanics, Chinese Academy of Sciences 
TITLE: “Computer Simulation for the Equation of State of High Pressure Gases" 


SOURCE: Beijing LIXUE XUEBAO [ACTA MECHANICA SINICA] in Chinese No 4, 1984 
pp 422-424 


TEXT OF ENGLISH ABSTRACT: The equation of state of the EXP-6 system is 
calculated by the Monte Carlo method. A fundamental cell containing 108 par- 
ticles with periodic boundary conditions is considered. A virial equation 

is used for calculating the compressibility factors. The calculated isotherm 
at a reduced temperature of 20° is obtained. In the high and low density 


regions, it agrees with the results from the LJD model and the second virial 
coefficient method respectively. 


9717 
CSO: 4009/67 


135 











Microbiology 
JPRS—CST-85-004 
5 February 1985 


AUTHOR: CHEN Huigin [7115 192U0 0530] 
CHEN Liren [7115 4409 0088] 


ORG: Both of Guangxi Academy of Agricultural Science, Nanning 
TITLE: "Studies on the Taxonomy of Lividomycin-producing Organism" 


SOURCE: Beijing WEISHENGWU XUEBAO [ACTA MICROBIOLOGICA SINICA] in Chinese 
No 3, Sep 84 pp 200-204 


TEXT OF ENGLISH ABSTRACT: A Lividomycin-producing actinomycete strain 

No 3897-5 was isolated from a soil sample collected from Yaxian, Guangdong 
Province, China. On various agar media, the aerial mycelia were gray to 
blue-gray, and the substrate mycelia were white, gray or yellow-brown, 
without melanoid pigment. The spore chains formed black wet spots in many 
media. Mature spore chains were moderately long, often with 10 to 15 spores 
per chain, and the spores were oval or lemon-shaped. The spore surface was 
smooth or lightly rough under EM and sclerotia were formed on calcium malate, 
agar, etc. The cell wall chemical composition belongs to type lL. 


No 3897-5 differs in morphological, cultural and biochemical characteristics 
from Streptomyces lividus No 2230 N, and all the Chainia species described 
in the literature. It is considered to be a new species of Chainia and has 
been named Chainia yaxianensis n. sp. Yan et al. 
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Preventive Medicine JPRS-CST-85-004 
5 February 1985 


AUTHOR: JIANC Huai [1203 2849] 
WANG Yifu [3769 0076 1133] 
SHI Junren [2457 3449 0086] 


et al. 
ORG: All of the Microwave Laboratory, Zhejiang Medical University, Hangzhou 
TITLE: “Environmental Electromagnetic (EM) Field Around Television Tower" 


SOURCE: Beijing ZHONGHUA YUFANG YIXUE ZAZHI [CHINESE JOURNAL OF PREVENTIVE 
MEDICINE] in Chinese No 4, 25 Jul 84 pp 196-198 


TEXT OF ENGLISH ABSTRACT: An investigation of environmental ultra-short waves 
irradiated from two television towers located in the center of a city and on 
top of a hill is reported. The results show: 1. When a number of antennae 
located on the same tower irradiate EM waves with various frequencies, the 
complex field intensity is equal to the square root of the sum of squares of 
the individual field intensities in the environment. An isotropic broadband 
field strength meter with high sensitivity could be used to read the complex 
field intensity directly. 2. The environmental electromagnetic field intensity 
depends mainly on antenna height in addition to radiation power. The demands 
of health protection zones for different levels should be determined 
separately according to the radiation power and vertical directional diagram 
of the antennae. 3. In general, the height of the antenna is lower when the 
television tower in on a hill; although this causes no problem for high 
buildings situated at the foot of the hill, the houses on the hill nearby 

the antenna should be protected against excessive irradiation. 
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AUTHOR: WU Deliang [0702 1795 5328] 


et al. 
ORG: All of the Public Health Bureau, Fuling Prefecture, Sichuan 
TITLE: “Mercury Poisoning and Occupational Health of Mercury Miners" 


SOURCE: Beijing ZHONGHUA YUFANG YIXUE ZAZHI [CHINESE JOURNAL OF PREVENTIVE 
MEDICINE] in Chinese No 4, 25 Jul 84 pp 207-209 


TEXT OF ENGLISH ABSTRACT: The occupational health in small mercury mines and 
the incidence of mercury intoxication are reported. The concentration of 
mercury in the air of the mine varied from 18.00-46.55 ug/m*, and it increased 
after blasting. Three hundred sixty-six miners were examined. The incidence 
of slight chronic mercury intoxication of diggers and transporters was 

13.33 percent and 8.11 percent respectively. The incidence of mercury 
intoxication and the duration of working years were positively correlated. 

The concentration of mercury in the urine of the workers also increased with 
the duration of working years. 


The high incidence of mercury poisoning among miners working in the small 
mercury mines where the air concentration levels of mercury are not high is 
rather unexpected. It is probably related to the combined toxic effects of 
mercury and silica dusts and other hazardous factors, such as poor working 
conditions in the mine, inadequate ventilation, high labor intensity and 
prolonged working hours. It is suggested that when multiple toxic factors 
coexist in the mine, the health standard established according to a single 
factor is not suitable and should be revised. 
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ORG: WAN of the Department of Public Health, China Medical College, 
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TITLE: “Studies of Chemical Properties of Fly Ash and Coal Samples from Two 
Chinese Power Plants" 


SOURCE: Beijing ZHONGHUA YUFANG YIXUE ZAZHI [CHINESE JOURNAL OF PREVENTIVE 
MEDICINE] in Chinese No 4, 25 Jul 84 pp 223-225 


TEXT OF ENGLISH ABSTRACT: This paper presents the results of chemical 
analysis of 28 elements, 4 kinds of anions and free silica in 2 samples of 
fly ash and 6 coal samples from the northeastern and northwestern regions of 
China. The results showed that the chemical composition of the Chinese coal 
and fly ashes is similar to that of the American coal and fly ashes. It is 
notable that some of the trace metals thought to be hazardous to human health 
were found in these fly ash and coal samples. Some ways for utilizing these 
results are also discussed. 
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ORG: Both of the Department of Physics, Nanjing University, Nanjing 


TITLE: "The Determination of Surface Superconductivity by the Use of the 
Constrained Most Probable Effective Wave Function and of the Constrained 
Effective Potential” 


SOURCE: Beijing DIWEN WULI [ACTA PHYSICA TEMPERATURAE HUMILIS SINICA] 
in Chinese No 3, 1984 pp 186-190 


TEXT OF ENGLISH ABSTRACT: The density of the cooper pairs in circular motion 
in a steady magnetic field has a most probable distribution in space. Both 
the most probable density distribution of the cooper pairs and the effective 
potential are constrained by the G-L boundary conditions. By using these 
characteristics the surface superconductivity has been explained. The 

third critical magnetic fieid of the superconducting cylinder in a parallel 
magnetic field has been obtained according to the variational principle. 
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TITLE: "“Superconductivity of Amorphous Zr-Cu Alloys Under High Pressure” 


SOURCE: Beijing DIWEN WULI [ACTA PHYSICA TEMPERATURAE HUMILIS SINICA] 
in Chinese No 3, 1984 pp 239-240 


ABSTRACT: Superconductivity characteristics of two amorphous Zr-Cu alloys 
under high temperature were studied, and a comparison was also made with the 
behavior of pure crystalline Zr. The Zr-Cu ratio in the two alloys was 
60-40 and 75-25. The results indicate that there is a close critical 
temperature-pressure relationship between the amorphous alloy with a higher 
percentage of Zr and the crystalline sample. Also, it is possible that the 
Zr plays the primary role with respect to superconductivity in the amorphous 
Zr-Cu alloys, while the Cu component may only function to stabilize the 
amorphous state. 
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TITLE: “A Study of Weld Porosity in Local Dry CO, Gas Shielded Semi-automatic 
Underwater Welding” 


SOURCE: Harbin HANJIE XUEBAO [TRANSACTIONS OF THE CHINA WELDING INSTITUTION] 
in Chinese No 3, 1984 pp 117-124 


TEXT OF ENGLISH ABSTRACT: In this paper, the porosity in the welds of local 
dry CO, gas shielded semi-automatic underwater welding is studied, and the 
effect of the CO, gas flow rate on the formation of porosity is stressed. It 
is found that there are two kinds of porosity in the welds, the “screw” shape 
and the “earth worm" shape. Both are of the hydrogen type. The porosity 
decreases with the increase of the CO, gas rate, with its shape changing from 
“screw” into “earth worm". A suitable rate of CO, gas flow should be set 

to form a stable cavity at the back side of the groove in the root run of 

the sealing weld, which is an effective way of preventing porosity. 
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TITLE: “Diagnostics of the Arc Plasma by Monowavelength Pulsed Laser 
Holographic Interferometry” 


SOURCE: Harbin HANJIE XUEBAO [TRANSACTIONS OF THE CHINA WELDING INSTITUTION) 
in Chinese No 3, 1984 pp 132-144 


TEXT OF ENGLISH ABSTRACT: This paper describes the general principle and 
experimental equipment of diagnosing arc plasma by monowavelength pulsed laser 
holographic interferometry. The solution of the holographic interference 
patterns is put forward and the free burning argon arc diagnosed. The errors 
of the diagnoses are discussed and the results verified. It is shown that 

the said technique and solution are effective and reliable. Wide application 
of this method is expected as it is particularly advantageous for the study 

of the arc under non-normal pressure and the dynamic process of arc plasma. 
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Eliminating Interference of Tack Weld” 


SOURCE: Harbin HANJIE XUEBAO [TRANSACTIONS OF THE CHINA WELDING INSTITUTION] 
in Chinese No 3, 1984 pp 145-152 


TEXT OF ENGLISH ABSTRACT: In this paper, an automatic seam tracking system 
capable of distinguishing and eliminating the interference of tack weld is 
introduced. The advantage of this system is that the center of the sensor 
is located at the center of the butt joint when the sensor enters the tack 
weld region. The scanning seam tracking takes the zero passing puise as the 
center. 
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TITLE: "The Technique of Cold Roll Welding Applied to Production of Single 
Tube Middle-Coaxial Cable” 


SOURCE: Harbin HANJIE XUEBAO [TRANSACTIONS OF THE CHINA WELDING INSTITUTION) 
in Chinese No 3, 1984 pp 153-162 


TEXT OF ENGLISH ABSTRACT: Some important problems of cold roll welding con- 
cerning technical specifications, such as the characteristics of deformation 
and the rule of pressure variation, have been solved theoretically in this 
paper. The author thus provides a sound basis for designing the welding 
machine and pressure wheel and specifying the welding technology. In this 
paper, the author also describes the technique of cold roll welding for 
producing single tube middle-coaxial cable. When compared with TIC welding, 


cold roll welding is higher in productive capacity and more economical and 
reliable. 
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SOURCE: Harbin HANJIE XUEBAO [TRANSACTIONS OF THE CHINA WELDING INSTITUTION] 
in Chinese No 3, 1984 pp 163-167 


TEXT OF ENGLISH ABSTRACT: As an additional agent to the silver-copper brazing 
alloy, manganese penetrates with precedence through the oxide film on 
lCrl8Ni9Ti stainless steel, and acts as a flux to make steel oxide permeable 
to the molten filler metal. When meiting does occur, the Mn/Cu rich liquid 
precedes the bulk of molten fillter metal and flows along the oxide/steel 
interface. The dissolving of base metal in Mn/Cu rich liquid makes the 

oxide film easily stripped and broken down, and paves the way for the 
spreading of molten bulk filler metal on a large scale. As a result of 
manganese oxidations, the residual partial pressures of the oxidizing gases 

in a vacuum, mainly oxygen and aqueous vapor, are reduced obviously. 
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